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TO ELECTRICAL TRAMWAY 
PROMOTERS. 


TRAMWAYS were introduced into England some thirty 
years ago by Mr. G. F. Train, who proposed to insti- 
tute in London the system originated in Philadelphia. 
Assisted by Mr. James Samuel, C.E., Mr, Train applied 
for an Act of Parliament in 1858, but failed in his 
object mainly through the opposition of Sir Benjamin 
Hall, then Chief Commissioner of Works. In the 
year 1860 Mr. Train obtained permission from the 
Commissioners of Birkenhead to lay down a tramway 
in that town. A short Jine was constructed in London 
in the following year between the Marble Arch and 
Notting Hill Gate, but this had soon to be removed, 
and, considering the excellent public roads, cheap omni- 
buses and cabs, the need for tramway accommodation 
in England was comparatively small. Morcover, the 
opposition on the part of a certain section of the British 
public was, and is still, a great factor in the slow 
development of tramways. The genteel Briton abhors 
them, and a regular system of “boycotting” goes 
on whenever fresh Bills come before Parliament. 
Petitions are drawn up and signed by the inhabitants 
in certain roads with the object of showing that there 
is really no urgent necessity for tramways, and also 
that these means of transit are detrimental to resi- 
dential property. 

Many a scheme has been upset by such appeals 
and enormous sums have been spent in some 
cases for Parliamentary expenses and oppositions. 
Numbers of our beautiful suburban high roads were 
deserted by the wealthier residents as soon asa tram- 
way passed their grounds, and domiciles of a more 
modest description sprang up. Everyone knows that 
there are thousands of City men who will not ride in 
tramears, and omnibuses are still well patronised in 
spite of their higher fares. Vestries, as a rule, are the 
enemies of tramway companies; they are continually 
at loggerheads over the road-paving, which the tram- 
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way company has to do at its own expense, and often 
in a better manner than ever the local authorities 
would have done it. This may be a boon to the rate- 
payers, but it is a terrible thing for the tramway 
director. 

Parliament, local governments, and a large section 
of the public, seem to be unanimous in making tram- 
way enterprise as difficult and as unremunerative as 
possible, and it was only by penny fares, comfortable 
equipment, and general civility, that the patronage of 
the working and lower classes could be gained, and it 
so happens that ont of a hundred tramway companies 
in the United Kingdom, only seventy pay dividends, 
in many cases very small, in four or five instances as 
much as 10 per cent.; but the remainder are poor 
struggling concerns, scarcely able to pay current 
expenses. 

Let us look across the Atlantic. In the United 
States every little town has its tramway, and in the 
larger cities almost every street; cheap cabs and 
omnibuses are practically unknown. Underground 
railways do not exist, and elevated railroads we find 
only in three or four cities. The bulk of the urban 
passenger traffic is carried on by tramways, because 
there is no other mode of transit; millionaire and 
tramp, all classes, have to travel by this means; the 
average American will not walk five blocks if he can 
help it; and he pays his 5 cent. fare (the minimum) 
or in our money 2} pence, cheerfully. The roadways 
are so bad that walking in stormy weather is rendered 
almost impossible. Tramways have a monopoly, and 
they earn plenty of money: they are a success, and 
offer excellent opportunities for investment. If a 
speculative builder wants to develop an estate, the 
first thing he does is to construct a tram-line ; after- 
wards he builds houses. If that tramway is an electric 
one which promises to carry passengers at 12 miles an 
hour, instead of a horse car line which cannot average 
half that speed, so much the better for the estate and 
the speculator. Instead of opposition, he receives 
encouragment. People will go and live there because 
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of the rapid transit. Many of the electric tramways 
owe their origin and success to the foresight and enter- 
prising spirit of estate speculators, who assisted with 
their capital the establishment of electric roads. A 
perfect craze for rapid transit has sprung up within the 
last three years, and a big boom for electric traction 
was imminent : it is still going on, and seems likely to 
thrive for a long while. Americans are surprised 
at the fact that electric tramways have existed in 
Europe for the last nine years, and that during the 
period of their greatest development in the States 
scarcely one new road has been built on this side of 
the Atlantic. Europe had six or seven electric tram- 
ways in public use before America had one. What is 
the reason for all this? It is partly through the little 
success of tramways in general, and principally on 
account of the aversion to overhead and underground 
conductors. Existing tramways, moreover, are mostly 
too poor to introduce new means of propulsion which 
require increased capital, special Acts of Parliament, 
and local permission ; and with newly projected lines 
the prospects of sufficient traffic are too uncertain for 
the capitalist’s support. The experience gained with 
steam, compressed air, and other mechanical methods 
of road propulsion has been a sad one, and unless 
means are devised by which tramcars may be propelled 
cheaply without interfering with the roadway or 
hanging up wires on poles in streets, the probabilities 
are that tramway enterprise will remain in statu quo 
for many a day to come. 

We have heard of electric tramcars running at speeds 
exceeding 15 miles per hour in streets of American 
cities ; here we have a stringent law prohibiting more 
than eight miles an hour as a maximum. 

Thus, nearly every one of the elements which add to 
the necessity and success of electric traction in the 
United States are deprived of their value in this 
country owing to the vastly different conditions, legal 
and social. It surprises us, therefore, to read the pro- 
spectuses of certain new companies, the promoters of 
which persistently point to American successes as a 
basis upon which English investors should base their 
hopes. The prospectus of the “ Railways and Tram- 
ways Electrical Equipment Company,” foreshadowed 
in our last issue, and which we have seen in several 
city offices, is full of statements which show clearly 
enough that the compilers cannot be aware of the 
facts which we have enumerated, and which have 
hitherto prevented more enterprise in this direc- 
tion. If this new company can overcome the numerous 
obstacles, it will have done a mighty deed; but will 
money alone remove popular prejudices, and, if so, 
will the investor ever be remunerated ? We wish the 
company every success, but we have the gravest doubts 
as to the results, for the “ Railways and Tramways Elec- 
trical Equipment Company” undertakes, in the words 
of its prospectus, the obtaining of Acts of Parliament 
for the projection of new railways and tramways, and 
it anticipates “an early return upon expenditure, in 
equipping existing lines, and in constructing others, for 
which Parliamentary powers have been obtained.” We 
question whether any existing tramway has obtained 


the powers to run overhead conductors, or for pulling 
up streets for the purpose of laying conduits. 

“The company will commence business under ex- 
ceptionally favourable circumstances, as the vendor 
agrees to secure to the company the benefit of con- 
tracts involving the investment of £300,000 on remun- 
nerative terms” for the construction of five provincial 
lines, which have to be equipped. It is our experience 
that most provincial tram lines take years before they 
become remunerative, and in many cases they never 
pay a dividend. The probable revenue is calculated 
and given in a separate report, which bears the signa- 
ture of Sir George B. Bruce, Past-President of the 
Institution of Civil Engineers, who will also act as 
consulting engineer to the company. In return for the 
above cash investment the company is to be paid in 
shares and debentures of the several projected tram- 
way schemes. They may not yield a dividend, at least 
for a considerable period, yet it is anticipated in the 
prospectus that the Electrical Equipment Company 
will pay its shareholders 12 per cent. per annum on the 
called-up capital. Will this be in hard cash or in stock 
of the projected tramway concerns ? 

For “ profits and income,” the prospectus again refers 
to American balance sheets, the mistake of which we 
have already pointed out, and it pretends to show that 
there is a great “demand for electrical motive power.” 
But it is not stated that there are already several elec- 
trical companies in this country doing their utmost to 
create a demand, and that these, so far, have ignomini- 
ously failed. The “ purchase price for systems, licenses, 
rights, &c., has been fixed by the vendor at £87,000.” 
Considering the fact that the overhead conductor 
system, even if admissible, is public property, that 
first-class electric motors can be manufactured by all 
electrical engineers without regard to patent rights, and 
furthermore, that underground conductors have been 
in use at Blackpool for many years, we see but little 
return for that sum of money, which has to be paid for 
a twenty-one years’ license (terminable in about half 
that period) in the “ Thomson-Houston system,” and the 
purchase of the “ Series Traction system.” The success 
of the Blackpool line is frequently mentioned in the 
prospectus, but it does not seem to be included in the 
rights of the company. The Electric Construction Cor- 
poration, a powerful rival, owns the “ Sprague system,” 
and we have often been asked to point out the difference 
between the Sprague and the Thomson-Houston system, 
but so far we have been unable to make a radical dis- 
tinction. 

As far as the Board of Directors is concerned, there 
could hardly have been made a better selection, and if 
the million pounds, or even a portion of it is subscribed 
by the public, it will undoubtedly be due more to the 
influence of their names than to anything that the 
prospectus, or, for that matter, the engineer’s report, 
reveals. Among the three joint engineers of the com- 
pany we notice the name of one gentleman who can- 
not have any real claim to a practical knowledge of 
electric traction, and the other two are members 
of, or are interested in, the vendor companies. We 
do not for one moment doubt the honest intentions 
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of the directors, and we should be glad to see their 
efforts crowned with success ; at the same time we feel 
in duty bound to draw attention to facts which un- 
fortunately exist, and of which the promoters cannot 
be aware, or otherwise they would scarcely have com- 
piled such a prospectus. Possibly by persistent energy, 
tact, good management, and the great capital at com- 
mand, the Railways and Tramways Electrical Equip- 
ment Company, which will start under exceptional 
auspices, may be able to uproot some of the barriers 
which stand against tramway progress, and create the 
popularity it now lacks, and with this end in view it 
will serve a useful purpose. 


THE use of electricity in collieries 
has not had so rapid a development as 
was anticipated by many perscns. This 
is due, probably, to the fragile nature of electric lamps, 
and, secondly, to the fact that colliery owners are not 
over anxious to make fresh outlays in the way of 
buying the necessary plant. However, there are one or 
two mines boasting of a complete equipment for light- 
ing underground and surface by electricity. A notable 
instance is a mine situate in the Yorkshire Coalfield, 
which has worked, under the superintendence of the 
manager of the colliery, an installation for nearly three 
years, and with few mishaps. The offices and stables 
are also supplied with current, in which places it was 
previously necessary to use oil lamps. It is needless to 
dwell upon the advantages obtained from this improved 
method of lighting. A few weeks ago the Ibstock 
Colliery, Leicester, finished an installation which 
certainly must take a high rank in the list of mines 
lighted by electricity. It goes without saying that to 
prepare coal for the market it is necessary that every 
facility should be given the men to effectually pick and 
screen the coals, and in this respect they are able to 
continue the work when darkness has set in, the work 
being as well done under these circumstances as in 
broad daylight. The lights tend very much to the 
safety of the men engaged in shunting operations in 
the locality, and the whole of the pit can be seen ona 
dark night from Heather, Coalville, Whitwick, and the 
surrounding district some miles away from the col- 
liery. Altogether, there are in use at the present time 
four 4,000 candle-power Roper’s patent arc lamps, and 
over 100 incandescent lamps, varying from eight to 
50 candle-power each. With such examples, we take 
it that colliery owners ought not to be long before 
adopting what all admit to be an efficient system of 
lighting coal mines. 


The Electric Light 
in Collieries, 


IN a recent number of the Gas 
World an interesting article deals with 
the problem of lighting as regards the 
amount of light obteined for a given expenditure of 
energy. Ina gas flame or incandescent electric lamp, 
it is pointed out that not more than 5 or 6 per cent. of 
the whole energy radiated away appears in the form of 
light, while the percentage utilised may be a good deal 
less. From the days of Watt to the present time the 
economy of the steam engine has been enormously 
increased, the but same cannot be said of methods of 
illumination. Progress has been made, of course, but it 
has not been great ; scientific men appear to have only 


The Problem 
of Lighting. 


approached the beginning of the problem and are now 
beating about the bush in a rather helpless manner. 
But the very fact that a glimpse of the way in which 
it may possibly be solved seems to have been attained 
is something towards the desired end, and the world 
may one day be startled by a discovery, or discoveries, 
which may materially hasten the complete solution of 
this and allied problems. 


Invention has once more missed the 
mark. We do not condemn electric 
traction by accumulators or by the conductor system, 
on the contrary we have a profound belief in its 
eventual success, but what we do condemn are the utterly 
senseless schemes which are periodically put forward, 
with electric traction as the bait, for lightening the 
pockets of the British public. Will our estimable con- 
temporary kindly again peruse our remarks on the 
General Electric Power and Traction Company, 
Limited, a leaderette in our last number, and also the 
article in our leading columns of this issue ; for, while 
we have not the slightest objection to criticism or cor- 
rection if needs be, we do not consider it at all fair to 
have our writings utterly misrepresented. 


A Bad Shot. 


THE tests which we publish on 
page 723, will be read with interest by 
those who have endeavoured to make improvements in 
the galvanic production of electrical energy. Although 
the consumption of zinc in one instance is about 28 per 
cent. in excess of that required theoretically, it is 
evident that the actual consumption in practical work 
need not exceed 20 per cent. of the theoretical weight, 
an excellent result, and one showing that local action 
is comparatively small. We hope that the owners of 
this battery may find ample scope for its employment 
in a variety of ways, for everything connected with it, 
from its conception to its present state of commercial 
utility, has been thoroughly honest. The inventor, M. 
Weymersch, well understands the subject of voltaic 
electricity, and he has never claimed anything for 
his battery which has been found to be beyond its 
capacity ; on the contrary, he is rather inclined to set 
too low an estimate upon its capabilities, as may be 
seen from the report. 


Primary Batteries. 


IT will be noticed on another page 
that Mr. Bernard Drake, in discussing 
the question of water power installations, speaks in 
very high terms of the turbine designed by Prof. James 
Thomson. It is odd that such excellent water motors 
as turbines are not more generally employed, although, 
of course, in England the water supply is limited as 
compared with America and many continental countries. 


Turbines, 


WE have received advance proofs of 
a paper read before the Canadian 
Society of Civil Engineers, which we 
think of sufficient value to place in abstract form before 
our readers, for it contains much data about different 
machines which will be new to the majority of English 
engineers. We regret that we cannot complete the 
paper in our present issue, but its length, coupled 
with this being an index number, preclades us from 


so doing. 


Electric Lighting 
in Canada 
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EDINBURGH EXHIBITION. 


EXHIBITS. 
(Continued from page 667). 


No. 62. Messrs. Ernest Scott 4 Co., electrical and 
general engineers, of the Close Works, Newcastle-on- 
Tyne, show a varied exhibit of electrical machinery, 
the plant in operation consisting, briefly, of a 94-inch 
by 9-inch vertical high-speed engine, driving a 15-unit 
“Tyne” compound wound dynamo machine; an 
84-inch by 8-inch vertical engine of the same type, 
driving one alternating current dynamo ; anda 64-inch 
by 6-inch vertical engine, also of the same type, but 
coupled direct to an 80-light “Tyne” slow-speed 
dynamo, the combined plant being suitable for ship 
lighting. The engines are all of a special type, 
designed for electric light driving, and requiring little 


segments are mounted upon a gun metal sleeve, secured 
by coned ends and a lock-nut to the copper sections, 
This method of constructing the commutator admits of 
it being taken off and replaced without the segments 
falling to pieces, which in places where the dynamos are 
likely to be placed in the hands of inexperienced men, 
is a matter of considerable importance, as with the 
ordinary defective design adopted by some makers, 
the commutator strips are simply mounted upon 
the spindle and held in position by a nut. This 
machine is generating current for about 200 16-C.P. 
incandescent lamps on exhibitors’ stands in the 
Machinery Court and in the Locomotive Section. 
An illustration of the “Tyne” dynamo will be found 
in our issue of September 13th, 1889, at page 288. 

The “Tyne” alternating current dynamo, which we 
illustrate, isof Messrs. Ernest Scott & Co.’s standard 
type, and is shown in practical work. This dynamo is 


attention to the lubrication, as the crank-shaft runs in 
oil. The regulating governor is of the Pickering type, 
working on to an equilibrium throttle-valve, which 


maintains a constant speed under varying loads. 


The 15-unit “Tyne” compound wound dynamo is 
very substantial in construction, and so put together 
that it can be taken to pieces, if desired, by simply re- 
moving four bolts, which allows the top half of the 
machine to be lifted off and the armature taken out. 
The armature is of the firm’s special design, and so 
wound that not only has it perfect ventilation, but in 
case of an accidental burning out of any of the coils, a 
new coil can be wound on without removing the arma- 
ture spindle from the machine. The dynamo, although 
of the 4-pole type, is so cross-connected that two 
brushes only are used, which very much simplifies 
and reduces the time and attention which has to be 
given to a dynamo when running. The commutator 
is of hard-drawn high conductivity copper, the sections 
being insulated from each other by mica. The copper 


designed to give an output of 1,000 volts and a current 
of from 10 to 15 ampéres when running at a speed of 
1,200 revolutions per minute. On reference to the 
wood-cut it will be observed thatthe machine in question 
is fitted with 10 magnets, arranged radially round the 
magnet frame and looking inwards. These magnets are 
wound with insulated copper wire, and are excited by 
an ordinary dynamo, which, however, can be coupled 
direct to the dynamo spindle if desired. Within the 
poles of the ten magnets the armature revolves, and is 
wound with ten bobbins of insulated wire. The arma- 
ture core is built up of rectangular iron wire, each also 
being insulated by thin paper, the wire being primarily 
wound upon a gun-metal hub. This method of con- 
structing the armature admits of most perfect ventila- 
tion. It also enables the sections to be examined, and 
as the section of iron both in the magnets and armature 
core has been carefully calculated to give the most 
perfect electrical results combined with mechanical 
efficiency, these machines work without heating, and 
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are capable of running continuously under full load, 
and when working at less than their normal load are 
extremely efficient. The current from the armature 
is led by copper conductors, carefully insulated with 
India-rubber, to the collector, which consists of two 
gun-metal rings mounted upon a hollow gun-metal 
sleeve. The collecting rings are insulated from the 
sleeve by means of ebonite rings and washers. The 
current from the collector rings is collected by two 
brushes supported in brush-holders, the spindles of the 
latter being insulated from the frame of the machine 
by ebonite bushes and washers ensuring perfect insu- 
lation. 

The bearings of this machine, and indeed of all 
dynamos manufactured by Messrs. Ernest Scott & Co., 
consist of cast-iron pedestals accurately bored and 
fitted with adjustable caps, the bearings being fitted 
with gun-metal brasses in halves, which are lined with 
“Esco” anti-friction white metal. This method of 
making the bearings enables them to be readily ad- 
justed, and, in case of wear, the brasses can be 
removed from the machine and run up with new metal 
witbout having to remove the pedestals themselves. 

The “Tyne ” alternator, which is running on Messrs. 
Ernest Scott & Co.’s stand, is feeding about 150 16-C.P. 
incandescent lamps in various buildings in the grounds, 
a “Tyne” transformer being placed in each to trans- 
form the current which enters it at 1,000 volts to an 
E.M.F. of 100 volts, thus rendering the current perfectly 
safe. As an illustration of the economy of this system 
of lighting, we may mention that the current at the 
high tension passes through copper cables consisting of 
seven wires of No. 20 B.W.G., whereas, to use an ordinary 
low tension system, it would have been necessary to 
use a cable consisting of 19 wires of No. 15 B.W.G. 
The cost of the former cable is £38 per mile, whereas 
the latter cable would have cost £377 per mile. In 
addition to the saving in first cost the alternating 
system has the advantage that it is very much more 
economical in point of energy consumed in the cables. 

A third type of dynamo exhibited by the same firm 
is a vertical type two-pole machine. This dynamo is 
constructed in four sizes—viz., 15, 30, 50 and 85 lights, 
and has been supplied in considerable numbers for the 
lighting of mills and factories. The combined plant, 
designed for ship-lighting, and where space is limited, 
is similar to one we described and illustrated, March 
14th, 1890, and it will be noted that the plant is very 
compact, and occupies but little room compared with 
its output. This plant is manufactured in six standard 
sizes—viz., from 50 to 250 16-C.P. lamps, the speed of 
the smallest size being 350 revolutions per minute, and 
of the largest 250 revolutions. Amongst the installa- 
tions in which this plant has been used we may mention 
the lighting of the steamships Oxus, Amur and Pallas. 
In addition to these, the firm have supplied one of the 
largest size plants for the lighting of the Argentine 
Meat Company’s new works in the Argentine Republic, 
South America ; and have in hand at the present time 
several sets, including one for a frozen meat store at 
Bristol. 

The “Tyne” transformer which is shown on the 
stand, and which is of the same type as those used for 
the outside illumination, is constructed for transforming 
a current of high tension and small quantity to a car- 
rent of low tension and large quantity ; and so efficient 
have these transformers proved in actual practice, that 
97 per cent. of the current entering the transformer 
is converted into electricity in the secondary coils. 
These transformers have been designed to admit 
of the ready removal of the primary and secondary 
coils, and by removing the cap, both sets of coils 
can be taken off and replaced very quickly. For out- 
door work, and to conform to the requirements of the 
Board of Trade, transformers are placed in cast iron 
boxes with water-tight doors, the primary and secondary 
fuses being mounted on porcelain bases placed inside 
the box. As the transformer itself is insulated from 
the box, it is impossible for anyone to get a shock by 
touching it, should there be a leakage on the primary 
or secondary mains. 


Messrs. Ernest Scott & Co. also show various types of 
main switchboards for high and low tension currents, 
“Tyne” arc lamps of 2,000 nominal C.P., and a selec- 
tion of electroliers suitable for private house lighting. 
In addition to the dynamos which the firm show on 
their stand, we may mention that they have a 2-unit 
shunt machine working on Messrs. Priestman Bros.’ 
stand, charging accumulators, and making a complete 
installation for private house lighting. They have also 
a compound machine of the same type, driven from 
Messrs. Fielding and Platt’s patent gas engine. We 
may mention that the whole of the dynamos and elec- 
trical machinery exhibited by the firm have been de- 
signed by Mr. W. C. Mountain. 

No. 79. Poole and White-—At this stand is displayed 
a great variety of electric light essentials, including arc 
and incandescent lamps, switches and switchboards, 
electroliers, and fittings of all kinds, instruments, and 
the different kinds of wires and cables required for this 
work. White’s patent ceiling rose, of which we give 
an illustration, is an article recently introduced by this 
firm, and one likely to be preferred, for several reasons, 
to anything else of the kind. The base is of porcelain, 
having a projection with two grooves, so that a wire is 


{ 
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held in each. The cover differs from the ordinary one 
in having at its lower end an India-rubber riug, which 
in the act of screwing the cover on to the base presses 
upon the wires and holds them firmly in position, at 
the same time taking up all the pull, which would 
otherwise be upon the terminals. The arrangement 
effectually excludes dust, and renders shori-circuiting 
inside the cover an impossibility. The pulley attach- 
ment is remarkable for its simplicity and moderate 
cost, the brass pulley-holder being stamped in one 
piece with a bend, and twisted above the pulley as 
shown. The same device of a conical pillar and 
rubber ring is also applied to suspension-holders in a 
similar way. The glass shades and reflectors at this 
stand are in various styles, and mostly in good taste. 
The wires and cables are the manufacture of Messrs. 
Shaw and Connolly. 

No. 103.—Messrs. Cux-Walker are making a good 
show of their specialities on a small but prominent 
stand in the Machinery Hall. One of their well-known 
watchmen’s electric tell-tales for 24 stations, which they 
show at their stand, has been connected by wires to 
stations all over the buildings, and is now in regular 
use by the watchmen in their perambulations during 
the night—after 9 o’clock until 9 the next morning ; 
and a record is thereby provided in ink of their move- 
ments (or otherwise) for the inspection of the superior 
officers. This firm has also provided and erected for 
the use of Exhibition authorities 24 fire-alarm call-boxes, 
which are fixed in prominent positions within and 
without the buildings, and seven or eight indicators 
fixed in various suitable positions, with one main one in 
the central fire station. Anyone pulling a knob at any 
of the alarm cases drops an indicator at all the places, 
showing where the alarm is given from, and ringing a 
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bell at the alarm case, and large bells in numerous parts 
of the buildings at the same moment until attended to. 
The system seems very complete, and can, if desired, 
also have a telephone used in connection with it, which 
would add further to its utility for other purposes, as 
well as fires in towns and large establishments. 

Magneto keys or tappers, and sounders, for tele- 
graphing the Morse alphabet without batteries, which 
should be very valuable for military and many other 
purposes, are also shown by Messrs. Cox-Walker, as 
well as their Cox-Walker-Swinton magneto generators 
and bells, mining signals, semaphores, water indicators 
or telemeters, electric dinner gongs, cheap household 
indicators and bells, &c.. They also show electric light 
fittings, electroliers, brackets, and a variety of general 
électric apparatus ; and are also fitting up the electric 
signalling arrangements for the ship railway, which 
will, it is expected, be shortly ready for use, taking 
vessels full of people overland from one part of the 
canal near the Exhibition to another. 


CARS FOR ELECTRIC TRACTION WORK. 


By FRANK B. LEA. 


To doubt their abilities to turn out the best possible 
designs of cars for electric lines as well as general 
tramway work may, perhaps, appear no great compli- 
ment to the carriage and waggon builders of this or any 
other country ; and yet without absolutely wishing to 
impute a want of being-up-to-date-ness, one cannot 
help wondering whether every single detail of these 
designs has received such consideration as details noto- 
riously deserve. 

There is no need to lose the ship for a ha’porth of 
tar, but if every tar user clapped on a pennyworth 
instead, the probability is that freights would rise. 

In dealing with vehicles to be propelled for public 
use along roads or tramways, it seems to me (especially 
in the present state of our knowledge and experience) 
most essential that every conceivable care should be 
taken to cut down useless weights and employ only 
such material in such proportions as may be truly con- 


sistent with two great requirements—strength and light- » 


ness. 

- In any case, of course, it is a simple matter of com- 
mon sense to save the expenditure of power in 
moving superfluous weights ; more especially is this so 
when such power is obtained at considerable cost 
owing to natural disadvantages, or when the weights 
necessary to be moved are of large amount. 

A true engineer—whose business it is to economise 
natural forces and use them to profitable advantage 
with little waste—will gladly avail himself of all im- 
provements which tend to such results. 

It may be too mach to expect that he will adopt 
them if there be no personal profit likely to accrue ; 
but he should certainly not be found opposing the in- 
troduction of improvements that bring about a great 
economy of time and energy. 

This is apropos of what forms, without doubt, a 
characteristic of this country: we are decidedly slow 
in adopting proposed changes, even when they are 
shown to be beneficial. 

Returning to our cars, however, the question at issue 
resolves itself into an enquiry as to whether a tolerable 
state of perfection has been reached in the design and 
construction of tramway cars, more especially in view 
of the rapid spread of electric traction even in England. 

As for America, of course, we are far behind the 
results there attained ; and, perhaps, it is as well. We 
have, at any rate, the experience of others to profit by, 
and the changes made here will be the more permanent 
and enduring when they do come to pass. 

There is no need in this place to enter into a discus- 
sion of the various methods or systems of electric trac- 
tion ; it may be assumed with safety that throughout 
our English towns and cities but one system will be per- 


mitted er will prove really workable along crowded 
streets and thoroughfares. 

The public authorities are dead against the use of 
overhead wires for such purposes ; underground con- 
duits are very expensive to instal, and sometimes the 
groove presents disadvantages, so that the plan of using 
accumulators in automotive cars proves to be the only 
resource left. 

The weight of these accumulators forms a very heavy 
item in the total car load, being, as a rule, quite as much, 
if not absolutely more, than that of the passengers or 
paying load, and hence it becomes a most important 
question to ascertain whether all that is possible has 
been done to lessen the dead weight of electric 
trameares. 

At present; unfortunately, there seems little or no 
prospect of any great saving being effected so far as the 
accumulators themselves are concerned, much as it 
might be desired. Until our inventors have devised 
some better material than lead as a basis for secondary 
batteries, we shall be able to gain little or nothing in 
this direction. 

There is, however, a tendency (even with the employ- 
ment of lead) towards increasing the output of energy 
per lb. of battery weight, but this has a theoretical as 
well as practical limit. The electric motor and gear 
do not form a large fraction of the total weight, so that 
even if a further saving of weight could be made in 
them, it would not be worth the corresponding decrease 
in strength or efficiency. The experience already 
obtained with generators and motors enables us to con- 
struct them with almost perfect efficiency, and the pro- 
portion of output to weight has practically increased to 
its greatest limit under present conditions. 

The greatest reduction should certainly be looked for 
in the accumulators, but pending developments in this 
direction, there is no possible harm in making sure that 
our cars themselves are as light as they can well be, 
consistently with the needful strength. 

The most general types of tramcar at present in use, 
both in this country and the United States, are four in 
number. Taking these in their order of size, and start- 
ing with the smallest, we find that it has an average 
seating capacity for 16 passengers inside ; it is of the 
closed car type, and therefore without facilities for 
carrying passengers outside. The average weight of 
such a car ready for use may be taken at 30 cwt., or 
3,360 lbs. 

Sixteen passengers will average 150 lbs. each, so that 
the paying load is about 2,400 lbs., and the ratio of pay- 
ing load to car weight becomes ‘71. These figures are 
taken from data supplied by the ordinary horse car 
service, but it may be shown that pretty nearly the 
same proportion holds good in the few instances where 
electric cars of this size are at work. 

At Lafayette (Ind.) the 12 feet passenger cars, with 
seating capacity for about 16 passengers, have each a 
total weight of 4,100 lbs. Deducting, say, 25 per cent. 
of this for the motors (two in number, of 7} H.P. 
each) and the necessary gear, we have, approximately, 
3,000 lbs. as the dead weight of the car; and with the 
same weight of passengers this works out to a ratio of 
about ‘78 between paying load and weight of car. 

This appears to show that American car constraction 
is slightly better than that of this country, so far as 
lightness is concerned, but the difference is not very 
material. Proof of such a statement is better shown 
by the fact of so many cars of American origin being 
seen at work in our midst. 

The second type of tram car, and the next in size, is 
that so prevalent in the States and known as a 16 feet 
closed car, having a seating capacity of about 22 pas- 
sengers. 

Taking the average of eight lines, all worked by 
electricity, and in operation throughout the United 
States, the weight of car with motor, or motors, 
gear, &c., complete, comes to about 5,700 lbs. From 
this should be deducted at least 25 per cent. for motors 
and gear, and, assuming the same average weight for 
passengers, we have a total ratio of 3,300 to 4,275, that 
is ‘79—approximately the same result. 
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As a matter of fact, however, the practical ratio of 
paying load to dead weight of car would be found to 
average in the States nearly double the amount above 
named, for the simple reason that the seating capacity 
is barely half the carrying capacity. 

There is no need to use outside seats on these cars ; 
passengers crowd in utterly regardless of sitting room, 
and the proverbial barreled herrings (if they could 
only move them) would wag their tails in sympathy 
with fellow safferers. Of course this overcrowding 
would not be permissible to such an extent in this 
country, and hence the seating capacity of cars is as 
fair a standpoint as any by which to judge of their 
merits or demerits. 

Coming next to the third type of car, that usually 
seen on our English tramways drawn by two horses, 
and with seats on the top, the average weight, as given 
by co npetent authority, is 50 cwt., or 5,600 lbs. These 
cars can seat bet ween 46 and 50 passengers ; but assuming 
48 as a mean, we have a total paying load of 7,200 lbs., 
- : ratio between this load and the weight of car 
of 13. 

This represents a considerable improvement and is 
perhaps the best result so far achieved. 

From such data as may be gathered from the sadly 
too sparse instances of electric cars built on this plan, 
practically the same result is given, showing that the 
carrying capacity of cars increases, as might of course 
be expected, in a greater ratio than their weight. 

The fourth and last type of car is that known as the 
double truck, or double bogie car, with top seats and 
carrying an average of 60 passengers. 

The weight of euch a car is given as about 80 cwt., 
or 8,960 lbs. With a seating capacity of 60 persons the 
ratio is a little over 1. This is a slightly worse result 
than in the last case, but might obviously have been 
expected because of the increased weight in trucks and 
wheels. At the same time, this increase is far more 
than compensated for, by the greater ease of travelling 
and better application of electric motor and accumu- 
lators. 

This question of car framework is, to electricians, an 
extremely interesting and profitable one for discussion, 
but it opens up too wide a field to adequately occupy 
just now, although more may yet be said thereon in 
another connection and from a mechanical point of 
view. 

So far as the figures given are able to prove anything 
they show that the large cars are the more profitable to 
run, 80 long, of course, as the conditions of traffic render 
their use advisable. That is, a frequent and heavy ser- 
vice will best be met by the employment of large cars 
with considerable carrying capacity in proportion to 
their weight. 

When the traffic is at less frequent intervals over a 
long line, probably it would still pay best to run large 
cara at stated times, but this is a matter that concerns 
the traffic manager rather than the electrical superin- 
tendent. 

As to whether the weights of these cars might 
possibly be reduced even slightly so as to effect a saving 
in the power required to drive them, we may be able 
to gauge the likelihood of this by making a comparison 
with the weights of vehicles used for carrying goods or 
minerals. 

English railway rolling stock is notoriously heavy 
and antiquated ; one may, for instance, often see tranship 
vans designed to carry, say, 11 tons and having a net 
weight of no less than 14 tons. That is, the paying 
ro is considerably less than the weight of the van 
itself, 

Of course this follows as a result of modelling 
railway stock upon the lines of farm waggons ; rigid 
axles and heavy construction might have served a 
useful purpose in the days of bad turnpike roads, but 
on the solidly built English tram or railway lines they 
are simply out of place—especially with the high 
speeds now employed. 

In the best American practice, with such rolling 
stock as the Goodfellow and Cushman tubular frame 
cars, we find a very different state of affairs. 


Here are some details taken at random from particu- 
lars of the ordinary type freight cars :— 


Goodfellow and Cushman Tube Frame Cars. 


Load 


j 
carried, | Ratio Remarks, 


Type. Weight of car. 


34-ft. closedcar 12tons Gewt. 49tons 3:25 Tranship van. 

«| tt Bn 2 

34-ft. open car 8 36 Ore car 

(Furness Railway). 
Coke car. 

Hopper bottom 
coal car. 


6, |30, 
7 , | 30 


The paying loads given in the above table are those 
suitable for an average speed of 40 miles an hour; 
where the speed can be reduced the loads may be pro- 
portionately increased, and some of the cars nominally 
carrying 32 tons have been loaded up to 100 and 120 
tons without any damage whatever and practically 
without the least permanent strain. 

Whether this proportion between weight of car and 
paying load can be attempted in the case of passenger 
cars will, of course, prove quite another matter. 

Allowing for the difference in quality of the loads 
carried, it would almost appear that there is not very 
much improvement to be sought for in the ordinary car 
itself. 

On horse tramways some small saving might be made 
in the cars, although we have seen that the large type 
vehicle shows a fair proportion (1°3) between paying 
load and weight of car; but whether this saving is 
enough to warrant an entire change of the rolling stock 
is, to say the least of it, doubtful. 

It is principally in the new accumulator cars (which 
must inevitably lead the way in electric traction for 
some time to come) that a saving of more considerable 
amount may be made. These cars must necessarily be 
of greater strength than those of the usual type, from 
the fact of their carrying at least 1} tons of extra weight 
in the shape of lead accumulators. 

There will probably be atendency to gain such extra 
strength at the expense of lightness ; and some care will 
be needful in the design of these cars in order to obtain 
sufficient strength to bear the additional load with the 
same or less net car weight. 

Judging from the results obtained in American 
freight car practice, as already instanced, there would 
seem to be considerable promise of economy in weight 
coupled with increase of strength, from the use of iron 
tubes in the car framework. Not only do they allow 
of easy construction and repairs, but by employing 
them a much better design of car is possible; the 
framework resolving itself practically into what is 
certainly not the weakest of engineering structures, 
viz.. the truss bridge. 


THE WEYMERSCH PRIMARY BATTERY. 


WE have been asked by the Syndicate owning the 
Weymersch battery to publish the following report :— 


22, Paternoster Row, E.C., 
June 18th, 1890. 


Gentlemen,—In accordance with your instructions we 
have made some practical tests with the Weymersch 
primary battery, and we now submit to you the results 
we obtained. Prior to entering into the details of these 
trials we desire to call attention to our former experi- 
ments made in the month of June, 1888, in which a 
5 cell battery was kept continuously at work for Be 
hours, giving a current of 10 to 10°6 amperes. The 
free potential of the cells varied only about 3 per cent., 
and the working electromotive force was practically the 
same at the end of the run as at its commencement ; 
the consumption of zinc, moreover, was only 10 per 


|_| 
e 
| 
4 
r 
2, 
n 
yf 
at 
ir 
h 
a 
t. 
16 
n 
as 
nm 
is 
et 
S- 
vy 
od 
Ss, 
rs 
or 
at 


THE TELEGRAPHIC JOURNAL AND 


724 BLECTRICAL REVIEW. 


(JUNE. 27, 1890 


cent. in excess of that indicated by theory. We were 
thus enabled to report that, in our opinion, Mr. Wey- 
mersch’s battery was a great advance on any galvanic 
elements previously employed for the generation of 
comparatively heavy currents. 

The Weymersch cell is of the double fluid type, the 
electrodes being zinc and carbon, with an exciting solu- 
tion of dilute sulphuric acid, and a depolarising solution 
containing several well-known ingredients, the propor- 
tions and preparation of which the inventor keeps to 
himself. The respective liquids are separated by a 
porous pot or plate, according to the mechanical con- 
struction of the battery. 

The main differences between the conditions of 1888 
and those of the present date consist in the diminished 
size of the cells, the substitution of porous plates for 
pots, and some slight variation in the strengths of the 
exciting and depolarising solutions. 

The batteries as recently submitted to us consisted 
of wooden boxes each containing six cells with double 
zine and single carbon plates. Seven of these were 
connected up in series, thus making a battery of 42 
cells. After some preliminary trials extending over 
several days with both arc and incandescent lamps we 
obtained the results which, in tabulated form, are 
attached. We here desire to remark that we should 
not expect to get in other sets of batteries precisely 
similar figures, as the latter greatly depend upon the 
nature and porosity of the porous diaphragms which, 
as all users of batteries are well aware, are usually 
found to be variable in their character. 

The external dimensions of each box are as follows : 
length = 3 feet, including taps, &c., width = 9 inches, 
depth = 16 inches over all, including covers. The 
inventor only guarantees his battery to run for 18 
hours with one charge of depolariser, but it will be 
seen that there was but little change in the electrical 
constants of Table 1 at the end of a 24 hours’ run, so 
that the guarantee is within very safe limits. The arc 
lamp circuit, moreover, was kept running even longer 
(30 hours) with one charge of depolariser. 

The measuring apparatus used by us in the trial 
runs were kindly lent by the (teneral Electric 
Company ; Messrs. Siemens Bros.; Messrs. Paterson 
and Cooper; the Planet Electrical Engineering Com- 
pany, and Mr. A. R. Margary, who assisted us 
throughout ; and we desire here to place on record our 
appreciation of the excellence of the various voltmeters 
and ampéremeters supplied to us and the close agree- 
ment of their indications, which showed very careful 
calibration. 

Finally, however, to measure differences of potential 
we selected a Siemens potential galvanometer and a 
Cardew voltmeter. The readings of these two instru- 
ments were to all intents and purposes identical, as may 
be seen by the following comparison :— 


Siemens 54 325 volts, 74°82 volts 
Cardew 5433 , 746 


As the current measurer we employed on the circuit 
of incandescent lamps a newly calibrated Siemens 
electro-dynamometer, and on the are light circuit a 
Miller’s patent ampéremeter. 

The conditions under which the tests took place 
were as follows :— 

For the incandescent lamps there were used 42 cells 
and for the arc light 36. The daily run, to represent as 
nearly as possible what would probably occur in actual 
domestic use with glow lamps, was of 6 hours’ duration. 
At the end of each run the exciting solution was drawn 
off and renewed on the following day prior to the 
battery being put in action. For the first 12-hours the 
exciting solution was at the density of 7° Beaume, and 
at a temperature of 52° Fahr. ; for the next 12 hours 
the acidulated water was strengthened to 10° Beaume. 
On the fifth day the depolariser showed signs, at the 
beginning of the run, of becoming exhausted, so the 
experiment was stopped. 

Although the depolariser was unchanged throughout 
the experiment and not emptied from the cells at night, 
it is necessary to say that owing to a certain degree of 


leakage through the porous plates a small quantity of 
fresh liquid had to be added each morning to bring up 
the level again. 

The zinc plates, 7}th inches, were immersed to a 
depth of 73th inches, and the total weight of the 84 
plates amounted to 280 lbs. 45 oz. When weighed after 
the trial the result showed that 176,190 grains of zinc 
had been consumed, or 28 per cent. in excess of that 
theoretically necessary to produce the same electrical 
energy, viz., 9,477 watts. 

We find that the cost of materials alone (taken, with 
the exception of the depolariser, at their market values) 
leaving out of consideration depreciation, cost of main- 
tenance, labour, &c., to produce one unit of electrical 
energy (1,000 watt hours) amounts to 2°13 shillings if 
the depolariser is charged for at 9d. per gallon. If, 
however, this is taken at its actual cost price, the cost 
per unit is then reduced to Is. 6d. 

Patting this result in another way, and taking a good 
16 candle-power incandescent lamp as requiring 5\) 
watts to beat it to that luminosity, we find that the cost 
per hour (for materials) to keep such a lamp in action 
is, in the one case, 1275 penny, and in the second 0:9 
penny. A slight reduction in the prices of materials, 
which would probably result from buying them in 
larger quantities, would practically mean that a 1() 
candle-power lamp, a convenient standard for com- 
parison, would cost (for materials) actually $d. per 
hour. 

To arrive at the cost per unit, including consumption 
of material, labour, depreciation, cost of mainte- 
nance, &c., would necessitate a series of renewal tests 
lasting over a lengthened period, so we purposely avoid 
all reference to expense other than that of material used 
up, for the simple reason that the batteries will be sold 
outright, just in the same manner as a shopkeeper 
would sell an oil lamp, the buyer placing it under the 
control of his servants and the operations connected 
with its use coming within their daily duties. 
Naturally the manipulation of a primary battery varies 
with the nature of the person employed to look after 
it, and from other causes, and while in one instance it 
may entail but little trouble, in another case the atten- 
dant difficulties may be considerably increased. 

It might, perhaps, be urged that the user of a primary 
battery will not reap the advantage of all his outlay 
on materials consumed, as he cannot leave the zines in 
position until the metal has been all dissolved; but 
this objection is met by an arrangement by which the 
consumer is supplied with an equivalent weight to that 
unconsumed of new zinc, so that in reality he loses 
nothing in the shape of waste material. 

The circumstances under which the are circuit was 
run were slightly different to those of the other tests :— 
The daily duty, as with the incandescent lamps, was six 
hours of continuous work, but instead of renewing the 
exciting liquid each day it was drawn off at the end of 
a run, and used over again for the following sixhours ; 
in other words, fresh liquid was used every alternate 
day and its density was kept constant at 7° Beaume. 

The depolariser also had nothing added to make up for 
leakage for the first two days, but for the remainder of 
the time it was replenished by a small addition each 
morning.’ 

The lamp used was a “ Planet ” arc, manufactured by 
the Planet Electrical Engineering Company, under 
Macquaire’s patent, and it is perhaps scarcely neces- 
sary to add that for a given amount of electrical energy 
the light from an arc lamp is from 7 to 10 times 


_that given by the normal incandescent ; so where single 


lights of considerable candle-power are concerned it 
follows that arc lamps are more economical, but if such 
incandescent lamps as that known as the “ Sunbeam” 
are employed, the difference in cost become less. 

The temperature of the fluids at no time exceeded 7!” 
Fahr., a fact which in itself speaks well for the working 
of the combination. 

We still consider that the Weymersch battery is the 
best galvanic generator of heavy currents that has yet 
been brought forward for domestic use, and it contains 
more nearly all the essentials of a theoretically perfect 
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TABLE I.—INCANDESCENT CIRCUIT. 


Theoretical Actual Difference , 


volta C.E.T, external Weight of between i re 
ard, battery. ’ | solved in quarts, 7” quarts, lution. 
hours, amperes, ~ Ohms. | Srains per Reaume, Fahr. 
Open. Closed, Actual. Average ‘ “| Per ‘cont. 
1c May19 11.0 77164 8405 53°30 4°30 |... 84 
t 12.0 7-240 7790 55°00 3°16 398°2 390°0 1348 owe 
10 7240 7790 5500 316 3982 | 3982 
al 2.0 7164 76°50 | 54°84 3°02 392°8 | 395°5 1348 
3.0 7 087 7600 5480 2-99 388°3 | 390°5 133°3 
h 4.0 7-010 75°85 53°80 3°15 377°2 382°7 131°9 
5.0 6 6 950 75°34 52°00 3 36 361°4 369°3 130°6 


1- 7240 7482 5380 290 | 389°5 84 35 
al 12.15 7240 7400 5380 279 3895 135°5 added 
if 1.15 7:230 | 7400 5450 270 3940 391-7 135°4 
f 2.15 7240 73:90 5440 269 3938 | 3939! 135-4 
st 3.15 7087 73°80 52:80 2-96 3742 1340 

4.15 7087 73:50 5280 | 292 3742 | 3742 132:6 

5.15| 6 6930 7340 5125 320 | 3551 | 3647 A195 27-9 


May 21 11-Q 7240 | 74 82 54°02 2 87 eee ase Beaume 2 62 
st 12-0 7540 7400 55°20 250 4162 4036) 138-3 added 
10 7640 | 7350 5500 242 4202 4181 1420 
n 20 7640 73:50, 5550 | 236 4240 422-1 143.0 
9 30 7540 | 7350 55°2 243 4162 4201 1420 
5, 40 7460 7340 5432 256 4051 4106 140°3 
n 50 6 7425 7320 5375 262 3990 402-0 139°3 66 
0 May 22 11.0 7399 7450 5350 284 3958  ... 2 
12.0 7460 7330 5400 259 4027 3992 139°0 added 
1.0 7460 7330, 5400 259 4027 402-7 139°6 
2.0 7399 7330) 5380 264 3980 4003 139-0 
n 3.0 7399 7310) 5350 265 3958 3969 138 5 
4.0 7314 73:00 53°30 269 3898 392°8 137°7 
50 6 7240 7275 | 5250 280 5801 3844 136-2 


9477°0 32798 


: TABLE II.—ARC CIRCUIT. 
d 
3, E.ALF volts. Theoretical Actunl Exe'tiog 
in hours, amperes. Ohms: scireuit, Sorved, genins dis- ond actual Beaume, quaris. of solution, 
ir Open. | Closed. Watt hours. per in quarts. tahr. 
l- 
: 130 60 625 | 4750 
y 2.30 60 775 | 47°50 
y 3.30 6.0 6355 | 47 50 2°67 
4.30 6.0 63°55 | 47°50 
6.30 6 59 625 | 4675 8129-2 3318 3662 10°367 62 
| 

May6 11.0 60 | 6355) 4612 62 
12.0 59 6355 | 4612 ve 

30 58 639 | 45°10 ‘ 
x 5.0 6 58 639 43°05 7 62 
e 
yf May 7 10.30 60 6455 | 48:17 72 3 Gh 
11.30 58 656 | 4920 on added 
12 30 58 63-9 | 47°50 
1.30 58 639 | 47:50 2°83 

2.30 58 63-9 47°50 ok 
r 3.30 58 639 | 47:50 slg 
yf 4.30 6 58 63-9 | 47°50 woe aes 
h May 8 10°30 60 63°9 | 45°50 2 62 

110 60 63:9 | 46°50 added 
y 120 60 646 | 46°50 
my 1.0 60 639 | 46:12 
;- 20 59 639 | 45:10 
3.0 635 | 4410 
| 
t | 10.30 65 | 635 | 410 as 72 2 G8 
h 110 (|. GO | 45°10 added 

1.0 58 46 GO 

20 59 633 | 4612 
3.0 58 | 635 | 45°30 


4.0 59 61:0 41 00 eee 
36:90 
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element than any other which we, in the course of a 
long and varied experience, have yet seen. 

As the system is not intended in any way to compete 
with electric lighting, by dynamo-electric machinery, 
but to be used solely for small installations, wo think 
that there is a wide field of usefulness open to it. 

There must be innumerable places where gas is either 
very dear, inaccessible, or its use unadvisable, also 
where the electric light would be considered a boon 
were it not for the great outlay necessary to set up a 
small private installation with engines and machinery ; 
it is under such conditions as these, then, that the 
Weymersch battery could be introduced. 

No engineer or electrical expert would (or ought to) 
think of comparing the cost of electrical energy from 
the steam engine and dynamo with that entailed by 
the employment of primary batteries ; yet to show that 
the cost per unit from a good voltaic combination is 
not so prohibitive in special cases, we 1aay mention the 
Chelmsford lighting, where consumers are to be charged 
1s. 3d. per unit. 

Another use for the battery ia in the driving of 
electro-motors for small electric launches dental 
motors, sewing machines, and, indeed, for any pur- 


pose where low powers only are required. It seems 
also that the Weymersch battery is well adapted for use 
in connection with miners’ lamps, for if, in practice, it 
is found that small cells are as constant as the larger 
sizes, it should be possible to keep running for longer 
shifts than with other primary battery lamps of the 
same weight. 

Moreover, it is quite permissible to overrun incan- 
descent lamps and so obtain a higher efficiency with the 
absolutely constant current of a battery when the fluc- 
tuations of a dynamo-produced current would rupture 
the filaments ; to what extent, however, this may be 
done remains for time to show. 

We may add that since 1848 the battery has undergone 
very great improvements of a mechanical nature, and 
that the method about to be adopted for filling and 
emptying, should render its manipulation a very easy 
matter for the ordinary householder or his staff of 
domestics; indeed, the apparatus may now be con- 
sidered as quite adapted to household use. 


We remain, Gentlemen, 
Faithfully yours, 
H. ALABASTER, GATEHOUSE & Co. 


COMBINED PHCENIX DYNAMO AND 
WESTINGHOUSE ENGINE. 


IN our issue of February 21st we described at length 
the Timmis system of electric train lighting, and we 
now illustrate the combined Phoenix dynamo and 
Westinghouse engine made to Mr. Timmis’s order for 
the lighting, on his system, of the trains on the Central 
Argentine Railway. The dynamo, made by Paterson 
and Cooper, is of the double magnet type, shunt-wound 
with four magnetising coils, The cast iron bedplate, 
on which the engine sits, is prolonged to form a 
support for the wrought iron vertical magnet bars, 
which are 8 inches wide by 3} inches thick. This bed 
also forms the bottom yoke, a block of cast iron being 
placed between the bars at the top to furnish the top 
one. A gun-metal bracket ties the bars together in the 
centre, and also forms the outer bearing. At 600 
revolutions per minute the machine gives 85 ampéres 
at a difference of potentials of 52 volts. The engine, 
made by Alley and Maclellan, of Glasgow, is a “ West- 
inghouse Special,” having cylinders 44 inches diam., 
and a stroke of 4 inches. The steam is derived from 


a locomotive boiler at a pressure of 120-140 Ibs. 
per square inch. It will be observed that the com- 
bination is very neat and compact, and seems well 
adapted for the purpose intended. 


Telephonic Progress in the South.—On Monday the 
Western Counties and South Wales Telephone Company 
opened a new trunk line between Portsmonth and 
Bournemouth and Poole. Conversation between the 
three towns was carried on with great ease, showing 
the wisdom of the system of parallel wires. Trank 
lines are already in existence between Portsmouth and 
Southampton, Winchester, and Gosport, and as call 
rooms have been established at various points along the 
line of route, an admirable means of communication 
exists between the principal centres of population in 
the county. The rates charged for three minutes’ con- 
versation are ninepence to Bournemouth, Poole, Win- 
chester and Christchurch, sixpence to Southampton and 
Farel:am, and fourpence to Gosport. The different 
telephone exchanges in Hampshire are all making satis- 


factory progress. 
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ELECTRIC LIGHTING OF BATH. 


ne public street lighting of the venerable City of Bath was 
inaugurated on Tuesday night, the Mayor formally switching on 
the light in the presence of the other members of the corporation 
and a few privileged visitors at the central station at 9 o’clock. 
The central station premises are very conveniently situated near 
the Great Western Railway Station, away from the residential 
quarters of the city, and afford ample room for extensions. The 
Loiler house is large enough to take eight Babcock and Wilcox 
boilers, of which two are already at work, and two more are to be 
down by the Ist of September. These are each of 150 H.P., 

working at 150 lbs. pressure per square inch. The engine and 

dynamo room is 40 feet wide by 113 feet long, and capable of 

extension to 150 feet in length when required. To Dorchester 

Street there is a good frontage, consisting of a four-storied building, 

in which are excellent business offices and house accommodation 

for the caretaker. The generating plant consists at present of 

four 35 H.P. vertical compound engines, each driving a 50 are 

light Thomson-Houston dynamo, and also two 150 H.P. vertical 

engines of the same type, each driving a Mordey alternator 

capable of supplying current for 4,000 incandescent lamps of 

10C.P. Two more 150 H.P. engines and alternators are to be at 

work by September. When complete the plant will be capable of 

running 300 arcs and 30,000 incandescents. The arc lamps used 

are the Thomson-Houston (1,200 C.P.), and they are suspended 

from brackets on iron poles about 30 feet high, the poles being 

placed about 100 yards apart. The underground mains have 

been manufactured and laid according to the system patented by 

Callender’s Bitumen Telegraph and Waterproof Company, their 

resident engineer being Mr. W. D. Reid. Under the pavement 

an iron trough is laid, in which the mains are carried on wooden 

bridges to keep them in place, the whole being then surrounded 
and embedded in bitumen and covered with with an iron 

top. Both sides of the streets are laid with the mains, 

some containing eight cables and others four. Between every 
two houses an iron distribution box is placed for the pur- 
pose of private supply. There are just 40 miles of cable 

distributed through 55 streets, and 687 distribution boxes 

have been fixed, representing 1,374 houses to be supplied. The 
weight of bitumen used was 120 tons. Four of the circuits are 
between four and five miles long. The introduction of the electric 
light in Bath is largely, if not wholly, due to the perseverance and 
determination of the proprietor of the works, Mr. H. G. Massing- 
ham. It is from four to five years since that gentleman ina quiet 
way set up an installation at his premises at Taunton, with a view 
to having an improved light for the purposes of his own business, 

and to be able to supply two neighbours. The history of Taunton 
lighting from that time is familiar to our readers, and so satisfied 
has Mr. Massingham been with his success there, that not only at 
Bath, but also at Exeter, he is doing all he can to make the light 
popular, and the supply of it a commercial success. The contract 
with the Corporation at Bath is for seven years, the payment to 
Mr. Massingham being £2,100 per annum, for which he undertakes 
to provide everything and accept all responsibility. This is 
believed to be the largest contract yet carried out for public 
lighting by means of underground mains. Private consumers 
have applied with alacrity for the introduction of the light into 
their houses. During the three months it has been available for 
this purpose—that is, since March 31lst—3,000 incandescent lamps 
have been fitted up, and a large staff of men are still employed 
upon this particular work. The charge made for an incandescent 
lamp of 10 C.P. is 10s. per annum. 

All the technical details of the work have been carried out in a 
most efficient manner by Mr. G. S. Hooker, Mr. Massingham’s 
electrician-in-charge, who was formerly at the Taunton electric 
light works. 

After the ceremony of switching on, the Mayor addressed the 
assembly in the yard of the works, and though, as a gas director, 
he was not expected to be very enthusiastic in his advocacy of the 
electric light, he claimed for each a fair field, onthe ground that 
there is room fur both, and that it is the duty of corporations to 
meet the wishes of the ratepayers. Afterwards a procession was 
formed to pass through the principal streets on the way to the 
Royal Pump Room Hotel, where Mr. Massingham entertained his 
friends to a commemoration supper. A large number of residents 
had turned out into the streets to form an opinion on the new 
light, and appeared to be much interested in the inauguration. 
The night did not get dark enough to show up the are lights to 
advantage, but the thoroughly satisfactory distribution «f light 
seemed undisputed. Mr. Massingham is to be congratulated on 
Lis indomitable perseverance in overcoming obstacles, and upon 
the success which now scems certain to crown his labours at Bath. 


Telegraphic Instruction in the Royal Navy,—We 
understand that at the close of the summer Naval 
manceavres the torpedo dep6t ship Hecla will be con- 
verted into a telegraph instruction vessel, and a school 
for Naval signalmen established on board. When 
serving with the Mediterranean squadron some time 
since, the Hecla was made use of as a school for tele- 
graphy, and over 50 men passed in this important 
subject. 


NOTES. 


Electric Lighting at Woking.—A largely attended 
vestry meeting took place at Woking last week to con- 
sider the advisability or otherwise of lighting any part 
of Woking by electricity. A resolution was moved by 
Mr. Barrow that, taking into consideration the com- 
mercial prosperity of the station district, it is desirable 
that electric lighting should be adopted, and that a rate 
should be made to cover the cost of the same over the 
entire parish. An amendment was moved, aflirming 
the desirability of the cost of a more efficient system 
of lighting being defrayed by a rate made in a defined 
district round Woking station, and after a good deal of 
discussion was carried by 67 votes to 3. 


Bournemouth and the Electric Light.—Tho Bourne- 
mouth Improvement Commissioners have given their 
formal consent to the provisional orders proposed to be 
issued to the South of England House-to-Honse Elec- 
tricity Company, Limited, and the Brush Electrical 
Engineering Company, Limited. 

Electrical Fire Appliances.— Electrical appliances for 
the speedy calling together of the members of the Fire 
Brigade, in the event of fire, have recently been estab- 
lished at Truro, and the Westminster Fire Office, learn- 
ing that on a recent occasion it was rendered consider- 
able service by this means, has contributed a sum of 
two guineas towards the electric bell fund. 


Leeds Electric Lighting.—The deputation from the 
Electric Lighting Committee of the Leeds Corporation 
returned from London yesterday, the 19th. It is said 
that much valuable information has been obtained from 
the various works in the metropolis, and that a report 
will shortly be presented to the full committee, and 
afterwards to the council. 


Brighton Electric Lighting—The Town Clerk of 
Brighton on Saturday morning received a communica- 
tion from the Local Government Board, sanctioning the 
borrowing of the necessary money for carrying out the 
electric light works at Brighton. The sums required 
are £32,500 for the electric lighting, and £4,500 for the 
store yard. 


Lighting.—Tenders are required for the lighting of 
the Carshalton district with gas, oil, or other illuminant 
at per lamp, exclusive of the cost of columns, frames, 
and lanterns, for 12 months from July 3lst, for the 
Local Board. Tenders, marked “ Public Lighting,” and 
addressed to the Chairman of the Board, must be de- 
posited at the Board’s offices, High Street, by 12 noon 
on July 9th. 


Treatment of Ore by Electricity,—The well-known 
firm of Messrs. Siemens and Halske, of Berlin, have 
just taken outa patent for the electrical treatment of 
ore. The ore is first pulverised, and then poured into 
cylinders filled with a solution of sulphate of iron. 
The solution is kept in constant movement by means of 
float-agitators, and, if possible, the bath is heated by 
the circulation of steam. If the amalgamation process 
is used, copper cylinders, partly placed in mercury, are 
put in the well, the cylinders having a rotary move- 
ment. The agitators ensure a constant contact between 
themselves and the ore, and the reduction takes place. 
In most cases an alkaline cyanide solution can be added 
to the electrolyte, and a current be passed through the 
whole. The metal is deposited on the copper cylinders. 
After the operation the dissolved copper is recovered in 
the usual way. It is claimed that the process is applic- 
able for treating copper and zinc ore, and that of 
precious metals. 


Crompton and Company v. Elieson Electric Com-. 
pany.—We understand that the first-named company 
has appealed against the judgment reported in our issue 
for June 13th, on the ground that the judge misdirected 
the jury. 
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Royal Society Conversazione.—At the conversazione 
given last week by the President, Sir G. G. Stokes, Bart., 
M.P., LL.D., &¢., and briefly noticed in our columns, 
there were numerous exhibits of a most interesting 
character, many of them illustrative of electrical 
phenomena only recently discovered. Prof. J. A. 
Fleming, M.A., D.Sc., gave a series of experimental de- 
monstrations of the electro-magnetic impulses expe- 
rienced by closed conducting circuits when immersed 
in a very powerful alternating magnetic field, the appa- 
ratus used being that which was exhibited in the 
United States Section of the Paris Exhibition last year. 
The current for the experiments was supplied by a 
10 H.P. transformer, lent by, and fed from the circuits 
of, the London Electric Supply Corporation. The 
electrification of a steam jet was illustrated by Mr. 
Shelford Bidwell, M.A., F.R.S., showing that while a 
small steam jet under ordinary conditions will cast on 
a screen a shadow of feeble intensity and of a neutral 
gray tint, if the steam be electrified the shadow is 
dense and of a peculiar orange-brown hue. The sng- 
gestion is that this experiment may help to explain the 
intense darkness, often tempered by a lurid yellow 
glow, which is characteristic of thunderstorms. The 
Postmaster-General supplied three instraments for 
working Hughes’s type-printing telegraph, connected 
with Paris, Berlin, and Rome, over which in the course 
of the evening the President held communication with 
Profs. Helmholtz and Dubois-Reymond in Berlin, Prof. 
Mascart in Paris, and Prof. Cannizaro in Rome. 


Electric Wire Railway,—According to the La Plata 
Zeitung, an electric overhead wire railway for the 
transport of letters between Buenos Ayres and Monte- 
video is to be put in operation this month. A company 
has undertaken to erect two overhead wires a distance 
of 186 miles, so that travelling letter boxes may be 
despatched every two hours from the capital of 
Uraguay to that of Argentine. At the La Plata estuary, 
which is about 19 miles wide, the wires will be 
supported on each side of the river by two towers 87 
yards high. 


Drilling Square Holes.—It has hitherto been found 
impossible to make a drilling machine which would 
drill square, hexagonal, obleng, and octagonal holes in 
metal, but a tool which will accomplish these operations 
will be soon placed before the public. The drill 
will be invaluable to both mechanical and electrical 
engineers, and we hope to be able shortly to give an 
illustrated description of this ingenious tool. 


Cable as She is Laid,—‘ An operation of sufficient 
difficulty is the changing of the coil, that is, the substi- 
tution which is effected without interrupting the pay- 
ing out of a new coil fur that which is finished. We 
must not forget that the cable has been stowed in sepa- 
rate portions, and distributed in several tanks, and 
splices must therefore be made at sea. These are made 
when in the course of paying out the last dozen turns 
of the coil are exposed. With cables at rest, such work 
is mere child’s play to rope makers and sailors, but if- 
we consider the circular motion of the cable as it runs 
out, the operation seems impossible. But it is actually 
effected, thanks to the ingenious and skilful handling 
of the cable staff, in a manner which could be demon- 
strated in a few minutes by an actual manipulation, 
but which can be very insufficiently explained by word 
of mouth, and especially without the assistance of 
diagrams, &c.”” The above translation is not from Tit- 
~~ from La Lumiere Electrique, May 24th, 1890, 
p. 394. 


Storage Batteries,—Messrs. Mark Bailey & Co. are 
producing, for carriage lighting and similar purposes, 
an accumulator of 24 cells, the plates being in series. 
The plates are formed positive on one side and nega- 
tive the other, and are in fact the divisions of the cells. 
A box some 14 inches by 6 inches by 4 inches will 
light two 10 C.P. lamps for about eight hours. 


Cost of Transmitting Power.—-The following com- 
parisons of cost of transmission of power by various 
methods appeared in the Revue Universelle des Mines : ~ 
1. Comparative cost on 10 horse-power transmitted 
1,093 yards : By cables, 1-77 per effective horse-power 
per hour ; by electricity, 2°21 ; by hydraulics, 2:90 ; by 
compressed air, 298. 2. Comparative cost on 50 horse- 
power transmitted 1,093 yards: By cablea, 135 per 
effective horse-power per hour; by hydraulics, 1-87; 
by electricity, 207 ; by compressed air, 229. 3. Com- 
parative cost on 10 effective horse-power tramsmitted 
5,465 yards: By electricity, 264 per effective horse- 
power per hour; by compressed air, 466; by cables, 
4°69 ; by hydraulics, 5-29. 4. Comparative cost on 50 
effective horse-power transmitted 5,465 yards: By 
electricity, 237 per effective horse-power per hour ; by 
cables, 265; by compressed air, 299; by hydraulics, 
302. Steam was the prime mover used in each of the 
above instances, and it appears that for long distances 
electricity takes the lead in economy over all other 
systems. It has alsoa great advantage in the facility 
with which the power may be subdivided, and there 
appears to be no doubt that in future coal mining, 
electricity will be much used for coal cutting, tunnel- 
ling, hauling, pumping, &c, as well as for lighting. 


Government and the Telephone Companies.—In the 
House of Commons lasi Friday night, Sir John Puleston 
askel the Postmaster-General whether any decision 
had been arrived at as to the action to be taken in 
reference to the telephones. Mr. Labouchere also asked 
whether it was intended to exercise the power reserved 
to the Government to purchase the undertakings of the 
National and other Telephone Companies before the 
expiration of the first period of their license. Mr. 
Raikes : In reply to the questions of the hon. members, 
I have to announce that the Government do not intend 
to give notice to purchase the undertakings of the tele- 
phone companies at the end of the first period of their 
license, namely, December 31st next. 


Munro's Electrical Manufacturing Co., Limited.— 
We are informed by this company that new show- 
rooms and warehouses are being built, and that they 
have on stock a large quantity of electrical fittings of 
all kinds. 


A Primary Battery for Surgeons.—The principal 
features of the battery devised by Mr. II. A. Henderson, 
of Brazenose Street, Manchester, are simplicity and ex- 
cellence of construction. The main details are such as 
are usual in batteries of this class, namely, zinc carbon 
elements in a solution of bichromate of soda and sul- 
phuric acid, and the connections are so arranged as to 
allow of the six cells being arranged in either series 
(12 volts) for the light or multiple series (6 volts) for 
cautery and operations requiring quantity. ‘The battery 
is put in or out of action by a foot lever. Special care 
has been taken in the method of attaching the carbons, 
so often a source of failure if imperfectly done. 


The Column vy. Exchange Telegraph Companies,— 
Mr. John Moore, one of the inventors of the column 
printing telegraph instrument, is circulating copies of 
correspondence between himself and the Exchange 
Telegraph Company, from which it appears that the 
latter does not intend to let the new apparatus get into 
use without a determined attempt to check it. Itisa 
pity that so much time and money should be wasted in 
squabbling over these very useful telegraphic appa- 
ratus ; but it seems that it will go on as long as the 
Exchange Telegraph Company exists. 


The Recovery of Silver.—1f any of our readers 
can give us information respecting the recovery of 
silver from its solution in sulphuric acid, we shall be 
obliged. We understand there are several methods of 
effecting this purpose by means of electricity, and pos- 
sibly some of our friends may manufacture machinery 
for this purpose. 
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Technical and General News Agency.—We are asked 
to state that : “This agency has just been formed for 
supplying to the general and technical Press‘ descrip- 
tive articles and items of news concerning English and 


’ foreign technical and trade matters, such as new 


machinery, inventions, exhibitions, &¢c. The pro- 
prietors have established a connection both at home 
and abroad, and have on their staff technical men 
specially qualified to deal with engineering, electrical 
and trade subjects.” Now that such an agency has 
been formed, it is to be hoped that inaccurate technical 
notices in the daily newspapers will never again be 
published. 


the Institution of Electrical Eugineers.—At the 
extraordinary general meeting of this Institute, to be 
held in Edinburgh on the 15th, 16th, and 17th of July, 
there will be read, amongst others, the following 
papers :—‘‘ On some of the chief features of the Exhibi- 
tion, and mainly of the Electrical Section,” by Prof. 
Robert M. Walmsley, D.Sc., F.C.S., associate. ‘The 
Working Efficiency of Secondary Cells,” by Prof. 
W. E. Ayrton, F.R.S., Vice-President, C. G. Lamb, 
B.Se., E. W. Smith, and M. W. Woods, associates. As 
the final programme depends to a great extent on the 
numbers who will be present at the meeting, it will be 
necessary to advise the secretary accordingly, on or 
before the 30th inst. 


A Much-Married Electrician,—It appears that Adly 
Sloper haa much to answer for. Marriage, we know, is 
a lottery, and but few men would care to enter into 
that deceptive state-of existence known as the “holy 
bonds of matrimony” a second time; yet, only a few 
days age, we noticed that an individual described as an 
“electrician,” pleaded guilty of bigamy, contracted 
through an advertisement in the matrimonial columns 
of the Half-Hoiiday. 


Electric Lighting in the United States.—From infor- 
mation imparted to us by the United Edison Manufac- 
turing Company, of New York, it appears that the 
electric light business in isolated plants and small 
central stations continues to grow in a very marked 
and satisfactory manner. The company for the past eight 
months has been gradually getting its business in shape 
to attend to all construction itself, and to supply plants 
with the various materials needed. All construction 
werk for the Edison system, throughout the United 
States and Canada, is now done by the company 
itself under a very comprehensively organised 
force. The company has also established depots of 
supplies in Chicago, Denver, San Francisco, and 
Canada, in addition to the New York depot, and has in 
each of these localities a complete stock of dynamos, 
Jamps, and all materials which are’ used in connection 
with electric light and power plants. This arrange- 
ment is proving extremely satisfactory to the pur- 
chasers and owners of Edison plants, as the company 
is now enabled to instal a plant upon short notice, and 
is able to farnish any supplies required immediately 
from a stock at a short distance from the purchaser. 
It has been accepted generally by the electric light 
companies that the summer months show an unusual 
falling off, both in regard to lamp sales and installa- 
tions. But from the amount of business that is being 
done, and the orders that are being placed with this 
company, there will be an exception to the rule this 
summer, at least as far as the Edison Company is 
concerned. 


Failure to Complete Cables.—O wing to the failure of 
the Central and South American Cable Company to fulfil 
its undertaking to lay a cable from Central America to 
Colon and the Antilles, the Republic of Columbia has 
annulled the concession, and the same is about to be 
transferred to a Senor Deffez. 


Trial of the Lineff System of Electric Traction —A 
trial on a short length of line was made on Wednesday 
at the depét of the West Metropolitan Tramway Com- 
pany, Chiswick. A notice of this system appeared in 
the REVIEW of May 9th. 


Electrical Engineering at the Pitlake ILastitute, 
Croydon,—Under the management of Mr. Perren May- 
cock, some very successful classes in electrical engi- 
neering have been carried on at this Institute; the 
classes number no less than 50 men and boys, while in 
the winter terms the muster, as a rule, averages bet ween 
50 and 60. The students work in groups, under the 
direction of foremen, who are generally old students 
who have passed through all the intricacies of electrical 
work, and who have at length obtained the certificate 
of the Institute. Among the various work in operation, 
the lower groups engage iu the fitting of electric bells 
and batteries in different combinations for various cir- 
cumstances ; the more advanced in investigating the 
applications of fire and burglar alarms, the use of in- 
dicators, &c., while the head groups engage in the work 
of telephone fitting. 


Improved Mode of Gas Production.—A new system 
of charging and discharging gas retorts was recently 
shown in operation at the Brentford Gas Works. It is 
the invention of M. André Coz‘, improved, to suit 
English requirements, by Mr. Morris and Mr. Van 
Vestrant, and consists in substituting for the horizontal 
retort now in use throughout the country, an inclined 
retort, charged at the top from a hopper, and discharged 
at the lower end. Less labour is required with such 
retorts, as the operation of charging is performed by 
two men in place of six, and that of discharging by one 
man instead of two. Economies are also effected in 
other ways, the rapidity of the process of charging re- 
sulting in a saving of gas which, under the present 
system, escapes, while the retorts remain open ; and, 
owing to the simplicity of the operations, unskilled 
labour can be substituted for the trained gas stoker. 
The economy of the process is further enhanced by the 
fact that a given sized stracture will contain twice as 
many retorts of the new pattern as of the old, so much 
less space being required for working. We under- 
stand that several gas companies in London and other 
places are introducing the system as circumstances per- 
wit, and there can be little doubt that inclined retorts 
will very soon become the universal rule in gasworks. 
Whether this would result in any redaction of price to 
the consumer it is not easy to foresee, but all who em- 
ploy gas engines to generate their electric light will 
take an interest in any improvement that tends in that 
direction. 

Big Things,—Oar contemporary, the Hngineering 
and Mining Journal of New York, has been giving a list 
of the “ big things” in engineering which are a charac- 
teristic of the present day. After referring to steamers, 
rolling mills, and so on, they come to the “ Ferranti 
dynamos used in the Deptford lighting stations near 
London, which weigh 500 tons each, stand 45 feet high, 
run at 60 revolutions per minute, and can each supply 
200,000 incandescent lights.” It appears, however, that 
the wrong heading has got to the article, for as it 
stands it reads “ Kngineering Triamphs,” which cau 
hardly be considered appropriate for Deptford. 
Among the big things of the present day which are 
not directly referred to by our contemporary are big 
failures. 


Rapid Transit Systems in New York,—It is con- 
fidently expected that the time is not far distant when 
electricity will be the motive power on all the surface 
and elevated systems of New York City. It is 
rumoured that another elevated system is under head- 
way, which will be a great improvement upon the 
present structures. Electricity is to be the motive 
power, and all the disadvantages of noise, obstrac- 
tion to light and air, will be removed. A syndicate, 
with unlimited capital, is at the back of the scheme, 
and the working of the system will shortly be ex- 
hibited. A route for an underground system has also 
been practically determined upon. The commissioners 
have been favoured with a communication from Mr. 
Jas. H. Greathead, in regard to the Southwark tunnel, 
together with plans and description of the work. 
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Brooks’s Underground Conductor Tests,—Last month 
a representative of our transatlantic namesake visited 
an electric light installation by the United Electric 
Improvement Company, at their works in Gloucester, 
New Jersey, to witness some interesting tests of the in- 
sulation of the underground main condactor, which is 
a No. 0 gauge drawn into a wrought iron pipe buried 
some 2 feet below the surface of the ground, and insu- 
lated by the Brooks’ system, carrying a current of 2,700 
volts and 9 ampéres, feeding the current to 50 arc lamps. 
The insulation tests by the ordinary galvanometer 
method showed something over a 1,000 megohms per 
mile, and an experiment with a Holtz machine, pro- 
ducing a 6-inch spark, failed to puncture the insulation 
or affect it in any way. Bearing upon this point was 
a statement by Mr. Foudersmith, the electrician of the 
Penn. R. R. Co., who was present and witnessed these 
experiments. His statement was that of the 53 con- 
ductors laid by Mr. Brooks three years since on the 
Penn. R. R., not one of them had ever been interrupted 
by atmospheric discharges or any other cause, though 
lightning was a great source of trouble and interrup- 
tion to all other kinds of insulation used for under- 
ground and river crossings, and that the insulation of 
this Brooks’s cable, one and one-third miles in length, 
was at this day thousands of megohms per mile, and 
as high or higher than when first laid. 

Foreign Trade.—The total exports in May amounted 
to £22,940,779, as compared with £20,421,394. The 
imports of caoutchouc amounted in value to £214 742, 
us compared with £154,526 last year. For the five 
montbs ending 3lst May, the value this year was 
£1,352,928, as compared with £1,353,295 last year. For 
May, gutta-percha amounted to £65,543, as compared 
with £43,456—for the five months to £380,763, as com- 
pared with £163,042. The exports of telegraphic wires 
and apparatus connected therewith amounted for the 
month to £57,081, as compared with £86,926. For the 
five months the value was £569,484, as compared 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 

Norwich Electricity Company, Limited.—The statu- 
tory return of this company, made up to the 5th inst., 
was filed on 19th inst. The nominal capital is £50,000, 
in £10 sbares. The only shares at present taken up are 
the seven subscribed for by the signatories to the 
memorandum and articles of association, and upon 
these no call has been made. Registered office, Gothic 
Works, King Street, Norwich. 

Maxim-Weston Electric Company, Limited, — The 
annual return of this company, made up to the 23rd 
ult., was filed on the 18th inst. The nominal capital is 
£75,000, divided into 500,000 shares of 33. 269,696 
shares are taken up, and ls. per share has been called 
thereon, and £26,969 12s. is considered as paid up. 
The calls paid amount to £13,598 13s. 6d., and unpaid 
to £1 7s. 6d. Upon 4,905 shares forfeited, the sum of 
£115 53. has been paid. 

Callender’s Bitumen Telegraph and Waterproof 
Company, Limited,—The annual return of this com- 
pany, made up to the 25th March, was filed on the 2nd 
April. The nominal capital is £40,000, in £10 shares, 
the whole of which are taken up and are fully paid. 


NEW COMPANIES REGISTERED. 


Beale’s, Limited.—Capital, £75,000 in £1 shares. 
Objects: To acquire the business of public caterer, 
restaurateur, baker, confectioner, licensed victualler, 
cake and biscuit manufacturer, and electric light and 
power contractor, carried on by Wm. Beale, trading as 
W. Beale & Co., at 370, 372 and 464, Holloway Road. 
To apply for a jicense or provisional order from the 
Board of Trade for providing electric light or power 
under the Electric Lighting Acts of 1832 and 1888, or 
any other statute. Signatories: *Wm. Carden, 347, 


Holloway Road, 1,000 shares ; *H. S. Shipton, Crouch 
End, 250; *R. Berridge, C.E., 15, Highbury Grove, 250 ; 
*Wm. Beale, 370, Holloway Road, 250 ; J. Humphries, 
Turnpike Lane, Hornsey, 250; W. E. Beale, 4, Tolling- 
ton Road, N., 250; H. W. Mote, 75, Isledon Road, N , 
20 shares. The signatories denoted hy an asterisk are 
the first directors; qualification : 250 shares. Regis- 
tered 18th inst. by Bolton and Mote, 11, Gray’s Inn 
Square. 

Head, Wrightson and Company.—Capital £210,000, 
in £5 shares. Objects: To acquire the business of 
Head, Wrightson & Co., of South Stockton, Yorkshire, 
and 5, Victoria Street, Westminster, and to trade as 
engineers, ordnance makers, contractors, electricians, 
suppliers of electrical power, and manufacturers of 
electrical engines, machines, apparatus, &c. Signa- 
tories (with one share each): *C. Arthur Head, T. 
Wrightson, C E., *Wm. Anderson, C.E., all of Stockton- 
on-Tees ; 8. Young, C.E., 5, Victoria S:reet ; R. Young, 
20, Victoria Street; H. B. Powell, C.E, 19, Victoria 
Street; and A. T. G. Brown, 5, Victoria Street. The 
signatories denoted by an asterisk are the first directors ; 
qualification, 200 shares or £1,000 stock ; remuneration, 
£3,000 per annum and 10 per cent. of the surplus net 
profits over 10 per cent. dividend, but so that the total 
further amount shall not exceed £2,000. Registered 
21st inst. by Radcliffes & Cator, 20, Craven Street. 

John Wright and Company, Limited. — Capital 
£120,000 in £5 shares. Objects: To trade as gas, elec- 
trical and general engineers, and to take over the 
business of John Wright & Co., of the Essex Works, 
Aston, near Birmingham and of London, and also the 
business of ironfounders carried on at Essex Works 
under style of the Argosy Fine Castings Company. 
Signatories (with 1 share each): *S. Sanders, *E. 
Ludlow, Birmingham ; *J. E. Perry, Wolverhampton ; 
H. W. Wright, A. C. Wright, J. L. Wright and Wm. 
Cuthbert, Birmingham. The signatories denoted by 
an asterisk are the first directors. The managing 
directors are J. F. Wright and G. E, Wright ; Qualifica- 
tion, managing directors 200 shares each, ordinary 
directors 100 shares each; remuneration of ordinary 
directors, £500 per annum. Registered 21st inst. by 
Johnson, Barclay & Co., Birmingham. 


CITY NOTES. 


West African Telegraph Company, Limited. 


The report of the directors for the 12 months endéd December 
31st, 1889, states that the revenue amounted to £61,661, against 
which £21,155 is charged for ordinary expenses, £1,780 for hire of 
cable-repairing ships, and £510 for income tax, leaving a balance 
of £40,466, which, with £4,878 brought forward from the pre- 
ceding year, makes a total of £45,344. From this amount is de- 
ducted £17,644, being for interest on debentures £14,447, and for 
sinking fund £3,167, leaving a balance of £27,700, out of which 
the directors have placed £16,146 to a general reserve fund. ‘The 
shareholders have received for the six months ending June 30.h, 
1889, an interim payment amounting to 33. 6d. per share, and the 
directors now recommend a dividend of 63. 6d. per share, making 
up 5 per cent. free of income tax, for the year ended December 
31st, 1889, which, with the appropriation to the general reserve 


fund of £16,146, will absorb the balance standing to the credit of 


the revenue account. ‘The directors have, in addition to the 
amount of £16,146, taken from this year’s revenue account, placed 
the balance of £3,074, which was standing on the repairs and 
renewals account, to the general reserve fund. With the interest 
received during the year from investments—£493—this fund now 
amounts to £19,713. 


Laing, Wharton and Down Syndicate.—The directors 
have decided to recommend to the shareholders at a meeting to be 
held on the 18th July next, a dividend at the rate of 5 per cent. 
per annum, for the period ending the 31st March last. ‘The 
valance sheet of the company shows a profit at the rate of nearly 
9 per cent. per annum, out of which a considerable sum will be 
carried to reserve. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending June 20th, amounted to £4,098. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending June 20th, after deducting the fifth of the gross receipts payable 
the London Piatino-Brazilian Telegraph Company, Limited, were Sh. 
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SHARE hed COs. 


Present Closing Closing | Business done 
£ | Highest. ‘Lowest. 
250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. shat andto Bearer, 100 99 —102 | 99 —102 | 
1,549,160 | Anglo-American hb, Limited Stock | 50—51 | 50 — 51 50 
2,725,420 Do. do. 6p.c. Preferred . | 865— 875  86—87 | 87 863 
2,725,420 Do. do. Deferred ... ... | Stock 143— 15} 15} | 15 143 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 | | 114-13 12) 123, 
99,000 Do. do. 5 p. ce. Bonds.. 100 101 —103 | 101 —103 
75,000 Do. do. 5 p. c. 2nd Series, repayable June, 100 106 —109 —109 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416 ie 3 23— 28 23— 2} 2} 
63,416 Do. do. Preference, Nos. 1 to 63, 416. ce 2 1j— 2 y— 2 | 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock | 5}— 5} | 5i— 53 
16,000 | Cuba Telegraph, Limited... 10 | 12 — 12} 12 — 12) 
6,000 Do. do. 10p.c. Preference .. i | | 18 
12,931 | Direct Spanish Telegraph, Limited es (£4 only paid) s| @&a4i; &- & 

6,090 do. 10 p.c. Preference ... | | 
60,710 | Direct Taitea States Cable, Limited, 1877 “ines 20 | 10s— 103 10i— 103 
400,000 | Eastern Telegraph, Limited, Nos.1 to 400,000 ... ... 10 | 4#—14¢ | 14 | 
70,000 Do. 6 p. ¢. Preference 10 | 15 — 155 | 15 — 15} 158 | 154 

200,000 Do. A c. Dehs. (1879 issue), repay. Aug., 1899 100 108 —11t =| 108 —111 
1,200,000 Do. 4p. c. Mortgage Debenture Stock... Stock | 105 —108 106 —109 1083. | 1073 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 144— 148 | 14}— 145 148 13} 
320,000 Do. 6p.e. Debentures, repay. February, 1891 __... . | 100 | 101 —103 | 101 —103 
446,100 Do. 5p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. ... 1¢0 104 —107_— | 104 —107 
12,500 Do. 65 p.c. Debentures, 1890, redeem. ann. drawings | 100 | 103 —106 | 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900. 100 | 102 —105 102 —105 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 |; #4 5 H— 5} | 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 | 2 | &— 6 | S— & 6 53 
19,700 | Fowler-Waring Cables, Nos. 301 to 20,000 (£3 only paid) 5 2— 23 | 23— 23 
180,227 | Globe and Trust, Limited 9 | 98 833 
180,042 do. 6 p.c. Preference ... 10 | 14§— 155 | 15 — 15} 1575 154 
150,000 | Great Northern Tel. Company of Copenhagen ... se 10 | 153— 16; 153— 16} 16} 16 
40,900 _ do. 5 p. c. Debs. (issue of 1881) ne 100 =| 102 —105 | 102 —105 
250,009 do. do. (issue of 1883)... 100 | 104—107 | 104 —107 
9,334 and Batley, Ltd, Ordinary, Nos. 4,667 to 14,000 ..| 10 | W—B | 
5,334 Do. 7p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 125 12} 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 19— 20 | 19 — 20 
200,000 Do. do. 44 p. c. Deb., 1896... Pam ae 100 103 —105 =| 103 —105 
17,000 Indo-European Telegraph, Limited.. 25 37 — 39 387 — 39 
38,348 London Platino-Brazilian Telegraph, ‘Limited 10 7 | 6— 7 
109,000 | Do. do. do. 6p.¢. Debentures 100 107 —110 107 —110 
49,900 *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 .. 10 5t— 53 | 5I— 5} 
386,875 National Telephone, Limited, Nos. 1 to 386,875 ... 5 6 | 5i— 5} 513 5h 
49,825 Do. New Nos. 386,876 to 436,700 i: we 5 5i—- 6 | 5— 5} 5} 53 
15,000 Do. c. Cum. Ist Preference .. 10 1244— 138 124— 18 
15,000 | Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid)' 10 10}— 10$ | 10}— 10} 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid)! 1 | 
9,000 | Reuter’s, Limited 8 8} | 8} | 8,5 | 
209,750 | South of England Telephone, Leas Ordinary, Nos. 1 to 2,000, 
0 3,500, 93,251 to 300,000 
20,000 | Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£3) only paid), 5 33— 33 | 8 — 34 | 
3,381 Submarine Cables Trust Cert. 112 —116 112 —116 | 116 115 
78,949 | Swan United Electric Light, Limited (834 only paid) 5 Si— | | 
37,350 Telegraph Consti uction and Maintenance, Limited 12 44— 46 | 44—46 | 45) | 45 
150,000 Do. do. do. 5 p.c. Bonds, red. 1894 100 101 —104 101 — 104 
55,000 United River Plate Telephone, Limited .. as 5 44— 5 45— 5 | 
146,000 Do. do. 5 p.c. Debenture Stock... ... Stock | 90 — 94 | | 
100,000 | Do. do. 7 p. c. Debs., Nos. 1 to 1,000 | 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 . sa 10 93— 10) 93— 10} | | 
300,000 Do. do. do. 5 p. Debentures... 100 | —102 99 —102 | 100} 100 
30,000 | West Coast of America Telegraph, Limited 10 7 7 | 
150,000 | do. do. 8 p. c. Debs, repay. 1902... 100 111 —116 11l—116 | 
64,572 | Westere and Brazilian Telegraph, Limited wi 15 10 — 10} 10— 108 | 10} | 4. 
26,986 | Do. do. do. 5p.c. Cum. Preferred . 7 | 6i— 6 7 63 
26,986 | Do. do. do. 5p.c. Deferred . | 4 3i— 4 
200,000 | Do. do. do. Gp.c. Debentures Ay’ "1910... 100 106 —109 106 —109 
250,000 | Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 | 100 | 104 —107 104 —107 1045 ‘ 
88,321 | West India and Panama Telegraph, Limited __... | 10 | 2— 2 23— 2% 
34,563 Do. do. 6 p. v. Ist Prefeaence 10 li — 1h} — 11} 
4,669 Do. do, 6p.c.2nd Preference... 10 | 13) 13} 
1,336,000 Western Union of ¢. s. Tel. 7 p.c. Ist Mort (Building) Bonds $1,000 | 120 —125 | 120 —125 
179,300 | Do. do. 6p.c. Sterling Bonds ... 100 99 —101 | 929 —101 
42,853 *Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 23 | 2) 


| 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Sla-kpool Electric Tramway Company, Limited, £10 (£64 paid), 7!—7%.—Electric Construction Corporation (£10 paid), 9}—104. 
—House-to-House Company (£5 paid), 5—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 2}—3.—Manchester 
Edison and Swan Company, £9, (£1 paid), 11/- —12/-. 


Bank Rate or Discount.—3 per cent. (17th April, 1899). 
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WATER POWER. 


The following correspondence bas been sent to the 
Institution of Civil Engineers by Messrs. Drake and 
Gorbam in connection with the paper recently read 
there on Water- power Installations :— 

Mr. BERNARD DRAKE: In connection with the dis- 
cussion on this subject, it may be of interest for me to 


give you some particulars of Lord Armstrong’s hydratlic. 


plant at Cragside, where my firm has had the honour 
of carrying out a considerable amount of electrical 
work. Lord Armstrong, who is probably the greatest 
authority of the day on hydraulic work, was one of the 
first to make practical use of water-power for electric 
lighting, and he has made a large number of experi- 
ments to arrive at the best practical results under all 
working conditions. It was only during the past year 
that bis lordship brought the work toa condition which 
he considered to be a complete solution of the problem, 
both mechanically and electrically, and the first arrange- 
ment is briefly, as follows :—The first plant consists of a 
tu: bine having a fall of 385 ft., the water being conveyed 
in a 7-inch pipe through a distance of 1,200 yards, the 
speed of the turbine being 1,300 revolutions. The H.P. 
obtained is 27, which is utilised for dividing two 
dynamos coupled tandem on the same axis, much after 
the manner since adopted by the Brush Company ino 
the installation referred to by Mr. Mordey. ‘I'he 
distance from the house is about }-mile, and the 
current is conveyed partly overhead in the ordinary 
way and partly by bare copper conductors laid in a 
long wooden trough, and carried by flat pottery sup- 
ports fixed in slots formed on the inside of the trough. 
This arrangement, which has been in use for several 
years, is found to answer every practical requirement 
as re garda insulation, and affords a very simple solution 
of the problem of carrying electric conductors up to a 
private house where the overhead system would be 
unsightly. One of the dynamos is compound wound, 
and is used for the direct supply of lamps in the build- 
ing which are all required to be used together, or if 
necessary the supply of the water is reduced for the 
supply of a fixed portion of these lamps. As switch- 
ing off of a portion of the lights would cause the 
remainder to be overworked unless the turbine were 
checked instantly, an electrical system has been worked 
out to control the turbine automatically. This is 
effected as follows:—The main ring-contact s‘vitch 
placed in the house carries.a small separate switch, so 
arranged that before the main circuit is altered a current 
is passed through one or other of a pair of magnets 
fixed near the tagbine. ‘These magnets give a pull of 
30 lbs., which is used to open or close a cock leading to 


’ the main piston, which opens or shuts the blades of the 


turbine. We also assisted Lord Armstrong in the 
development of a system of starting and stopping gear, 
worked from the house, which has never failed to act. 
It is merely necessary to touch a button, and the whole 
of the necessary movements are effected electrically, 
the main action being somewhat similar to the regu- 
lating gear ubove described. The second dynamo is 
used for charging the accumulator which supplies the 
lights after the turbine has been stopped, and also such 
circuits as are required intermittently. I may mention 
that our main distributing switchboard affords facilities 
for putting any circuit on either source of supply as 
desired. 

The second plant is smaller, and is used for the 
electrical transmission of power. ‘he fall is 29 feet, 
and the H.P. 10. The generating dynamo is driven by 
a belt in this case, and the current is conveyed to the 
workshops, a distance of 750 yards, by bare overhead 
conductors. A continuation of this circuit has been 
made a further distance of 750 yards to the house by 
means of which the current can be utilised for electric 
lighting in case of emergency. The electrical motor 
which receives the current drives, by means of belting, 
a large circular saw which is in constant and daily use 
for estate purposes, and a number of other tools and 
lathes. The motor is compound-wound in a special 


manner, which enables the work to be removed 
suddenly without any danger. 

The third plant is used for ploughing and other farm 
purposes, such as raising weights for ensilage, &c. 
This tarbine gives 30 H.P. with a fall of 190 feet. The 
water is conveyed a distance of 400 yards through an 
almost horizontal pipe of 18 inches diameter, and after- 
wards through 300 yards of 10-inch pipe. The type of 
turbine is that of Prof. James Thomson, made by 
Gilkes & Co., in which the water is taken in at the cir- 
cumference and discharged at the centre, the speed 
being controlled by the alteration of the angle of the 
guide blades. My firm has recently fixed another of 
these turbines in connection with the lighting of 
Alnwick Castle for the Duke of Northumberland, where 
the fall is very low, and the H.P. over thirty. I cannot 
speak too highly of their working. 


ON THE REDUCTION OF FRICTION ON 
THE JOURNAL BEARINGS OF DYNAMOS 
AND MOTORS. 


THAT the loss in efficiency of dynamos and motors, due 
to the friction on the journal bearings, is considerable, 
is well understood. But the magnitude of this loss 
when the machines are under light loads bas not been 
fally appreciated, or if 8», has not been given the pro- 
minence which it deserves. 

On machines under full load the friction on the 
bearings may be said, in general, to be a very sinall 
and often negligible proportion of the total resistance ; 
when, however, the load grows less, this bearing fric- 
tion becomes a much larger proportion of the total 
resistance and introduces a loss in efficiency which 
cannot be considered negligible. This is particularly 
the case with machines which, while running all the 
time, are only occasionally under load, as is the case 
with elevator motors. 

In the following are described certain tests made in 
the laboratory of the Massachusetts Hlectrical Engi- 
neering Company, on an anti-friction roll journal bear- 
ing designed especially for dynamo and motor use, and 
the results of which tests show the importance of the 
subject. 

Efficiency tests were made upon a Weston 15-light 
are dynamo, running as a motor, with first, the regular 
phosphor bronzs bearing ; second, the anti-friction roll 
journal bearing. 

The armature shaft was of steel. In all, 24 tests 
were made, the object being to make a complete test 
with each bearing under similar loads. The motor was 
belted to a pulley, driving the shaft throngh an Emer- 
son power scale. On the same shaft was a friction 
brake, regulated by a tightening screw, and cooled by 
a tank of water. Great care was taken to keep the belt 
tension the same ; its constancy was assured by weigh- 
ing, before and after each test, the downward pull of 
the centre of the belt when raised to a certain height 
by a special contrivance for the purpose. 

The electrical measurements were made with a 
Weston voltmeter and ammeter. Simultaneous read- 
ings were taken of the current, electromotive force ani 
speed at the motor, and the weight on the power scale 
and speed at the countershaft. The Prony brake was 
used as a check for the power scale. 

The commercial efficiency was calculated for each 
test and a curve drawn for each series, one with the 
phosphor bronz>} bearing and the other with the ant- 
friction bearing. The horse-powers delivered at the 
counterahaft were plotted as abscis:z and the elli- 
ciencies as ordinates, From these two curves the in- 
creased efficiency at any horse-power output could Le 
fonnd. 

With the motor ranniug free, 7-9 per cent. more 
power was consumed with the phosphor bronze bear- 
ing than with the anti-friction bearing. With a load 
of 1 H.P., the percentage increase in commercial efli- 
ciency was 59 per cent. With a load of } H.P., the 
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percentage increase in commercial efficiency was 37 per 
per cent. With a load of 5 H.P., the percentage in- 
crease in commercial efficiency was 13°5 per cent. 

With a load of 7 H.P., the percentage increase in 
commercial efficiency was 13°3 per cent. With a load 
of 12 H.P., the percentage increase in commercial effi- 
ciency was 4°8 per cent. 

The greatly increased efficiency on } H.P. load was 
due to the fact that the journal friction due to the belt 
tension constituted nearly the whole load. During the 
test the phosphcr bronze bearings were kept as cool 
as possible. The roll bearings were lubricated when 
put on to the motor and were not again touched during 
the test ; they did not heat at all. 

The results of these tests fully substantiate the 
assumption that when not under full load the bearing 
friction is an important factor of the loss. This is all 
the more important as it has been the practice of nearly 
all the power companies to instal motors of a capacity 
much above the work required from them, in order 
that overloading should not occur. In printing office 
work, for example, the motors are often under half load 
for the greater part of the time.—Electrical Engineer 
of New York. 


GENERATION, DISTRIBUTION AND MEA- 
SUREMENT OF ELECTRICITY FOR LIGHT 
AND POWER, APPLIANCES THEREFOR, AND 
PARTICULARS OF CANADIAN INSTALLA- 
TIONS.* 


By A. J. LAWSON, M. Can. Soc. C.E., A.I.E.E., A.M.A.LE.E. 


Ar the beginning of 1886 there were in the United States and 
Canada 450 local electric lighting companies operating central 
stations. At the beginning of 1887, the number had increased to 
750; and at the beginning of 1889 to nearly 1,200; while in 
January, 1890, there were 1,185 different companies operating 
central stations in the United States, 147 in Canada, and 25 in 
Central America and Mexico, besides 266 gas companies, <c., 
— in electric lighting, making a total of no fewer than 
,623. 

At the end of 1886, there were 1,000 incandescent and nearly 
the same number of arc isolated plants. The number of private 
plants now in the United States is 3,925; in Canada and 
miscellaneous, 196; and in Central America and Mexico, 200; 
—e a total of 4,300 isolated electric lighting plants, large and 
small. 

The following was the condition of the arc lighting business at 
the beginning of the years mentioned :— 


Year. Are Lamps in use. Year, Arce lamps in use, 
1882 6,000 1886 96,000 
12,000 1857 115,000 
1584 24,000 1888 150,000 
1885 48,000 1859 210,000 


while in 1890 the lamps in use number 235,000. Of these abvut 
68,000 are of the Thomson-Houston manufacture, and 49,000 have 
been made by the Brush Electric Company. 

Between November, 1886, and January, 1889, the number of in- 
candescent lights in America more than quadrupled, increasing from 
525,000 to 2,500,000. At the present time, there are fully 2,800,000 
incandescent lamps in use, of which 808,500 are supplied from alter- 
nating current plants, and of these 408,350 with the necessary appa- 
ratus, including 25,000 converters, have been furnished by the West- 
inghouse Electric Company, 208,760 by the Thomson-Houston 
Company, 111,500 by the Fort Wayne Electric Company, and the 
majority of the remainder by the Brush Electric Company since 
September last. In addition to these the Thomson-Houston Com- 
pany has furnished plant for direct current distribution of a total 
capacity of 144,000 lamps, the Brush Company for nearly 200,000 
lamps, and the Westinghouse Company for 45,000 lamps. The 
estimated total capitalisation of electric lighting and electric 
manufacturing companies in America at the present time is 
$250,000,000. 

Exvectric LigHtin@ 1n CANADA. 

At the present time there are 13,530 arc lights and about 70,765 
incandescent lamps in use throughout the Dominion. There is 
hardly a village in Ontario, having a population of over 3,000 
inhabitants, which has not an electric light station of some kind 


* Abstract of paper read May 8th, 1890, before the Canadian 
Society of the Civil Engineers. 


in operation, and few of the important towns of the other Provinves 
are without electric lighting. Most of these, it is true, are arc 
lighting stations, but about a dozen supply the incandescent light 
only, chiefly to stores and public buildings, the lighting of resi- 
dences being yet scarcely entered upon. Several of the local 
companies which have hitherto supplied the are light alone, or 
with a few incandescent lamps in series with their arcs, or in series 
multiple with them, have recently purchased and put into opera- 
tion incandescence A. C, plants ; and the various lighting com- 
panies formed for the supply of incandescent lights only, have 
also found it necessary in most cases to add arc lighting to their 
business, it having been sufficiently demonstrated that the incan- 
descent light is unsuitable for street lighting, the public demand- 
ing from electric lighting, whether arc or incandescent, a much 
better illumination than is usually obtained from gas lighting, 
and in this respect the incandescent light has failed to. meet the 
expectations of its advocates. The Edison municipal system was 
used for street lighting on the Lachine Canal, and at Vancouver, 
B.C., Valleyfield, Que., and Chatham, N.B., but has been replaced 
by arc lights in the two first-named places. 

The principal electric lighting stations in Canada, of which the 
capacity is 100 arc lamps of 2,000 nominal candle-power or over, 
or 1,000 incandescent lamps of 16 candle-power or more, are :— 


Ine. 


lace, Lights System. 

Barrie, Ont. ........... 75 1,200 Ball Are, Brush A.C. Ine. 

Brockville, Ont. ..... 105 1,000 Ball and Reliance Are, 
Slattery A.C. Inc. 

Cornwall, Ont. ......... 1,300 Westinghouse A.C. 

Gazette Printing Co., 

Montreal, Que...... 1,350 Edison. 

Halifax, N.S. ......... 200 1,950 Thomson-Houston and 
Fuller Wood Are, Slat- 
tery Incandescence. 

He 250 1,100 Thomson-Houston and 
Ball Arc and Westiug- 
house A.C. Ine. 

Hawilton, Ont. . ..... 304 2,000 Thomson-Houston Are, 
Westinghouse A.C. Ine. 

Joliette, Que. ......... 30 1,500 Thomson-Houston Are 
and A.C. Ine. 

London, Ont. ........ 100 Thomson-Houston. 

Montreal, Que......... 1,440 2,000 ‘Thomson-Houston. 

Ottawa, Ont. ........... 522 Thomson-Houston. 

4,000 Westinghouse A.C. and 
Weston multiple-series. 

Peterboro, Ont. ode 137 Chomson-Houston. 

Quebec, Que............ 692. 1,000 ‘Chomson-Houston. 

St. Catharines, Oot.... 105 215 ‘T‘homson-Houston Are, 
Weston multiple-series 
Incandescence. 

Sherbrooke, Que. ...... 167 500 Ball and Thomson-Hous- 
ton Arc and T’.-H., A.C, 
Incandescence. 

St. John, N.B. ......... 325 1,000 Thomson-Houston. 

aye 205 Brush. 

Toronto, Ont. ......... 750 1,000 Hochhausen-Wright Arc, 
and T.-H. series Inc. 

* 10,000 Edison. 

60 | 1,800 Thomson-Houston Are, 
Mather Incandescence. 

Valleyfield, Que. ...... 1,200 Edison. 

Vancouver, B.C. ...... 100 =©1,150 Thomson-Houston Arv, 
Edison Incandescence. 

Victoria, B.C. ......... 50 ©61,200 Ball Arc, Edison Inc. 

Winnipeg, Man. ...... 200 1,000 Brush and Thomson- 
Houston Arc, and T.-H. 
Incandescence. 

* 3,000 Edison. 

Yarmouth, N.S. ..... 100 Fuller Wood. 


* The two stations marked thus have the nominal capacity given 
here, but actually run at present about 20 per cent. of the num- 
ber of lights at which they are rated. eas 

The private installations for incandescence lighting in Canada, 
having a dynamo capacity exceeding 600 lamps of 16 C.P., are :— 


No. of 
Name of Owner. System, 


Canada Cotton Co., Cornwall, Out. .... 1,250 Edison. 
Montreal Cotton Co., Valleyfield, Que 1,000 - 
New York Life Ins. Co., Montreal, Que. 1,000 Brush. 
Parliament Buildings, Ottawa, Ont..... 1,000 Edison 
Stormont Cotton Co., Cornwall, Ont.... 850 
Gibson Cotton Co., Marysville, N.B.... 850 | a 
Canadian Pacific Railway Station, 
Montreal 800 | Thomson-Houston, 
Magog Print Co., Magog, Que. 700 | Edison & T'homson- 
| Houston. 
W. Bell & Co., Guelph, Ont. ... 600 | Brusb. 
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The following is a summary of the number of lights of the 
various systems now in operation in the Dominion :— 


Arc 
System. Lights. 


ochhausen (Wright’s improved 


Whether the system to be employed be the low tension incan- 
descence, the alternating current incandescence, or the high 
tension continuous current arc system, the three which are to-day 
practically the only ones operated to any extent in America, one 
of the chief points to be considered in the construction of a station 
is the economical generation and application of the prime power. 
Unfortunately in a great many cases where steam-power is used, 
it was assumed in the early stages of electric station construction 
that any kind of steam plant would answer, and very good reason 
existed for the complaints made of the unsteadiness and unsatis- 
factory character of the lights supplied. 

High speed engines belted direct to the dynamos were next 
tried, but from lack of experience on the part uf the manufacturer 
of this class of machinery, the product was a mechanical curiosity, 
and a failure. A reaction soon afterwards set in in favour of slow 
speed engines, especially for arc lighting, and at the present time, 
with few exceptions, engines of the Brown and Wheelock types 
are used in all arc light stations in Canada operated by steam 
power. For the running of incandescence plants, however, high 
oe engines, mestly of American manufacture, have obtained 

preference to which their excellent qualities and performance 

entitle them. 

_ Brown engines furnish the motive power for the central stations 
in Montreal, Toronto, and Winnipeg, both Brown and Wheelock 
engines are used in Halifax and London, and Wheelock engines 
in Hamilton, while Armington and Sims engines are the prime 
motors in the stations in St. John’s, N.F., St. John, N.B., Calgary, 
Alta., Vancouver and Victoria, B.C., and in the Parliament 
Buildings at Ottawa. 

_ 14,750 H.P. generated by steam engines is used for electric 
lighting and electric railway working in Canada. 

Borers. 


With the exception of the Royal Electric Company’s east end 
station in Montreal, the ordinary horizontal five-tubular steam 
boiler has been used in every station. In that case the Babcock 
and Wilcox water-tubular boiler is employed. In some cases the 
—— setting has been adopted, but not to any considerable 
ex 

Warrr Powers. 


At Quebec, power is obtained at the Falls of Montmorency, nine 
miles distant, to drive the Thomson-Houston arc dynamos and 
Thomson-Houston A.C. incandescence machines. 

At Peterboro, water-power is used to drive Thomson-Houston 
arc dynamos, from which 137 are lights and a number of Bern- 
stein incandescent lamps in series are supplied. At Barrie, Ont., 
a stream five miles distant from the town furnishes the power for 
both the arc and Brush A.C. incandescence plants. 

Also in Ottawa, Cornwall, Smith’s Falls, St. Catharine’s, 
Welland, Dunville, Thorold, Sault Ste. Marie, Sherbrooke, 
Joliette, Valleyfield, Almonte, and some other places, for both 
factory and central station lighting, water furnishes the motive 
power, the total H.P. from turbines used for electric lighting and 
power transmission in the Dominion being 4,520, or more than 
one-fifth of the whole power utilised for this purpose. 


ATTACHMENT or Dynamos. 


The dynamos are not coupled direct to engines in any of the 
Canadian stations. Ordinary double leather belting, made without 
seams or rivets, is generally used, In a few cases link leather 
belting has been tried, but the results have so far justified the 
opinion that this belting has been invented chiefly to find a 
market for scrap leather. Belting should not be overtaxed. One 
inch width of double leather belting running at a speed of 750 feet 
per ininute will easily transmit one horse-power, and at this ten- 
sion will last a long time. Some dynamo manufacturers, in order 
to impose the belief that their machines use but little power, are 
in the habit of —— a much smaller margin than this per 
horse-power. The only advantage, of which the contractor 
receives nearly the whole benefit, is that the first cost is decreased. 
The disadvantages, which affect the purchaser, are the necessary 
excessive tightness of the belt, and the consequent heating of 
journals, rapid wear of the belt, and large oil consumption. Rope 
driving may eventually be used, as it has many advantages, but 
80 far, with one exception in an isolated plant, the method has 
hitherto not been tried in Canada. 


Asc Ligutine Systems. 


The arc lighting systems in use in Canada are the Thomson- 
Houston, Ball, Brush, Reliance, American, or Fuller Wood, 
Hochhausen’ (Wright’s improved), and Weston. The large 
ae of machines and lamps is of the Thomson-Houston and 

systems. 

In the Thomson-Houston, in the Brush and in the Fuller Wood 
or American systems a current ot 9°6 ampéres is used, with a 
pressure varying according to the number of lamps in circuit. In 
the Ball system a current of 8 to 8} ampéres has been the standard, 
but lately that company have supplied several plants having a 
current of only 4 ampéres, the lamps for which are nominally of 
1,000 candle-power each. In the Hochhausen-Wright system, a 
current of 10 ampéres is used. In the Weston system the current 
is about 18 ampéres, and the P.D. between the terminals of each 
lamp 25 volts. On account of the short are and the consequent 
hissing, the Weston lamp has not found general favour in this 
country. The regulation of the Thomson-Houston machine is 
excellent. The lamp also has the merits of simplicity of con- 
struction and steadiness in running. The feed is purely gravita- 
tional hke the Brush feed, controlled by electro-magnetic action, 
there being no clockwork or gearing. It is not, however, quite so 
steady as some clock-work arc lamps, and requires the feed rod to 
be kept very clean in order to secure the proper working of the 
clutch. With the rack and pinion lamps this point is not of such 
importance, and the difference in the running of the two kinds of 
lamps sometimes observed may, to some extent, be due to the 
cleaning of the clutched lamp rod having been neglected. 

In regard to the rating of arc lamps, some change seems to be 
desirable. At present lamps taking 48 volts and 9°6 ampéres, 
lamps of the same voltage taking 10 ampéres, and lamps of 50 
volts and 8 ampéres, are all compared the one with the other, and 
each is called 2,000 candle-power, which is manifestly absurd. 
The current and pressure, or watts per lamp, should be given in 
all specifications, tenders, and contracts. 


Street Wririne For Arc LicuTs. 


In wiring for arc plants, as is generally known, one wire of 
uniform section is carried from the machine to the lamps, where it 
is cut, and one end placed in the first binding post and the other 
in the second binding post, and so continued, the pressure falling 
on an average about 48 volts for each lamp in circuit, where the 
lamps, as is the general practice un this continent, are always run 
in series. 

For lamps of 2,000 nominal candle-power No. 6 wire American 
gauge, and for lamps of 1,200 nominal candle-power No. 8 Ame- 
rican gauge wire is used for the leads. Up to within the past two 

ears the insulation known as “ Underwriters’ wire ” was used, but 
lately this has given place to much superior quality. Unfortu- 
nately, there is still room for improvement even on the best which 
has yet been supplied in Canada. 


Systems or DisrrisuTION FoR INCANDESCENCE LIGHTING. 


In the distribution of current for incandescence lighting from 
central stations the multiple arc two-wire system with low tension 
continuous currents was first used during 1882 and 1883. 

In private installations at that time the tree system of wiring 
was usually followed, and it has not yet been entirely abandoned, 
although used in very few installations at the present date. In 
one station in the Maritime Provinces, wired on this principle, 
the pressure varies from 125 volts at the lamps nearest the 
dynamo to 110 volts at the furthest point of distribution. But 
since 1884 very few stations indeed, and few isolated plants of 
more than moderate size, have been constructed on other than the 
feeder system. 

A very short experience of distribution on the multiple arc 
system demonstrated that lights singly controlled could not be 
furnished economically by it at a greater distance from the central 
station than a quarter of a mile radius. The three-wire system, 
invented by Dr. John Hopkinson, and elaborated by Mr. Edison, 
was a temporary and partially successful solution of the difficulty, 
but this system, although it greatly reduced the quantity of copper 
necessary, only increased the radius of distribution on a paying 
basis by another quarter of a mile, and, while satisfactory for 
thickly populated towns, still left the distribution of light in 
suburban districts or openly built country towns as far from 
attainment as ever. The adoption of the alternating current 
system of distribution solved the difficulty. 

The method of regulation first employed for the maintenance 
of equal pressure at the ends of the feeders in the three-wire 
system consisted of placing adjustable resistances or feeder 
equalisers in each circuit, more or less resistance being inserted 
by hand, according to the indications of the pressure indicators. 
Where the frames of such equalisers were made absolutely fire- 
proof, such a system of regulations in small stations having only 
three or four sets of feeders radiating from it was in a measure 
unobjectionable, but when it came to the distribution of several 
hundreds, perhaps thousands, of ampéres of current, through 
dozens of sets of feeders, the loss in these equalisers became a 
serious matter, and perfect regulation was difficult of attainment. 
In several cases also the heating of the equalisers was the origin 
of fires which resulted in the burning down of the stations, the 
destruction of the Edison stations in Boston and New York being 
cases in point. In recent practice these equalisers have not been 
used, but a method of interlacing the feeders as well as the dis- 
tributing mains has been adopted, necessitating a somewhat larger 
outlay in conductors, but not involving, as in the other case, a loss 
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of energy by the heating*of useless resistance. With this inter- 
lacing the pressure at the lamps is much more nearly constant 
than under the old method. 

At the price of labour and fuel and the selling prices current in 
this country, it may safely be said that the economical distribu- 
tion of light or power, on the three-wire system, is limited to half 
a mile radius from the station in our most thickly-populated 
towns. In both the United States and Canada, distribution by 
this system has been carried out on a much wider area for a 
limited number of lights and under special circumstances ; but it 
is doubtful if there is a single city in Canada which will return 
any dividend on the necessary investment to a company placing 
low tension wires carrying a pressure of even 300 volts under- 

und, and there are not more than six cities in the whole 

minion which will yield any return on this system with over- 
head wires, unless the charges for electric lights be at least 50 per 
cent. more than the current prices for gas. 


ALTERNATING CURRENT DISTRIBUTION. 


In the method of distribution by high tension alternating cur- 
rents, the converters are placed in parallel circuit. As shown, the 
high tension current from the dynamo does not enter the premises 
of the consumer, but merely passes through the fine wire in alter- 
nately opposite directions, and generates, by induction, a low ten- 
sion current in the secondary or thick wire of the converter or 
transformer, which induced current is carried into the houses and 
through the lamps. 

There are at present no alternating current motors in use 
developing large powers, but probably before many months have 
elapsed machines will be supplied which will convert the electrical 
energy of alternating current into power with high efficiency. 
Ganz & Co., of Buda Pesth, have, indeed, nearly completed a 
station from which to distribute power by A. C. motors, and the 
Westinghouse Company are just completing a contract for A. C. 
motors for mine working. It is also the case that the A. C. 
system will not easily lend itself to the charging of storage bat- 
teries, without a complication of commutators and other apparatus. 
But there does not appear to be any demand for the charging of 
storage batteries except what can be supplied from continuous 
current stations or isolated plants now in operation, or for which 
special dynamos would not be best used separate and distinct 
from any other circuit. 


Arc Ligutina Dynamos. 


Brush Arc Lighting Dynamo. 


This machine was first made with both armature and field cores 
of cast iron ; but for some years past the armature has been built 
up of laminated hoop iron of good quality, a simple modification 
which has raised the efficiency greatly, enabling the output to be 
increased 50 per cent. while running at the same speed as formerly. 
The 18-light machine weighs 1,500 |bs., the 30-light machine 2,500 
lbs., and the 65-light machine 4,800 lbs. complete. The P. D. at 
lamp terminals is the same as in the Thomson-Houston system, 48 
volts, and the current is 96ampéres. The output of the first two 
sizes is 5°53 watts per lb. gross weight, and is 6:2 watts per lb. 
= weight for the large machine. The respective speeds at full 

d are 1,050, 950, and 805 revolutions per minute. In the 65- 
light machine the copper wire on the armature weighs 1,340 lbs., 
and on the fields 1,264 lbs., so that the output is 11-5 watts per lb. 
of the total weight of copper wire on the machine, and 22°35 watts 
per lb. of the copper wire on the armature. 


Thomson-Houston Arc Dynamo. 


The nominal 50-light Thomson-Houston machine will run 60 arc 
lamps of 2,000 nominal candle-power on a short circuit of wire, 
and speeded at 850 revolutions per minute, has a working E.M.F. 
of 2,700 volts with a current of 9°6 ampéres. Its total weight is 
6,200 lbs. The iron in the armature weighs 340 lbs., and the two 
cast iron field cores weigh 2,710lbs. The weight of copper wire 
on the armature is 378 lbs., and on the fields 820 lbs. The output 
is 418 watts per lb. of gross weight; 21°6 watts per lb. of 
copper wire on the machine; and 76°25 watts per lb. of armature 
wire. 

Ball Arce Dynamo. 


The 25-light machine weighs 990 lbs., and the 35-light machine 
1,180 lbs. complete. The current 1s 8} ampéres, and the voltage 
per lamp 48. The output is 10:3 watts per lb. gross weight of the 
first machine, and 11°97 watts per lb. of the 35-light machine. 
The weight of copper wire on the armatures of the 35-light 
dynamo (there being two in each machine) is 102 lbs., and on the 
fields 150lbs. The output is thus 56°6 watts per lb. of copper on 
the machine, and 140 watts per lb. of copper wire on the armature. 
The speed of the two machines mentioned is 1,365 revolutions per 
minute and 1,275 per minute respectively. ‘The resistance of the 
field winding of the 35-light machine is 13 ohms, and of the wind- 
ing of the two armatures 15 ohms. 

The Ball Company have recently made a machine intended for 
80 arc lamps, of which the following are some of the particulars :— 
Weight of the machine complete, 3,200 lbs. ; current, 10 ampéres ; 
E.M.F., 3,750 volts; speed, 940 revolutions per minute; wire on 
field, 362 lbs. No. 10; on armatures, 222 lbs. No. 15 B & S. gauge ; 
iron in each armature core 137} lbs. The output of this machine 
is 11°66 watts per lb. gross weight ; 63°21 watts per lb. of copper 
wire on the machine, and 168°83 watts per lb. of copper wire on 
the armature. 


Toronto Arc Dynamo. 


The machines made by the Toronto Electric Light Company 
for use in their own station are of the Hochhausen type, modified 
and improved by Mr. J. J. Wright, the company’s electrician and 
manager. Their standard type is a 40-light machine, 10 ampére 
current, average P.D. at binding posts of lamps 48 volts. ‘The 
field is laid horizontally, being, it may be said, a Hochhausen 
machine laid on its side. The field cores are of wrought iron, the 
frame and pole pieces of cast iron. The cast iron weighs 1,200 lbs. 
in each machine. The field winding consists of 700 lbs. of No. 9 
copper wire, and on the armature there are 180 lbs. of wire. ‘I'he 
armatures are sectional, the coils being wound separately on 
moulds. Each armature has 18 coils with Gramme connections. 
The commutator consists of 18 segments, and is mounted on slate 
with an air space between the sections. The weight of the com- 
pleted machine being 2,400 lbs., the output is at the rate of 8 watts 
per lb. gross weight ; 21‘8 watts per lb. of wire on the dynamo, 
and 106°6 watts per lb. of the copper wire on the armature. 


Westinghouse A. C. Arc Dynamo. 


This dynamo, recently put upon the market, embodies several 
novel features. The frame of the 60-light arc machine is cast off 
the same patterns as the ordinary 750-light Westinghouse incan- 
descence dynamo; and the only difference in the field windings is 
that the iron cores project through the coils to a greater extent 
than in the incandescent machine, the coils being shorter. The 

rincipal feature of the machine is the armature winding, which 
1s almost entirely enveloped by the laminated iron discs forming 
the core, and is connected to two collecting collars as in the West- 
inghouse incandescence machines. The speed is 600 revolutions 
per minute, the periodicity being 60 cycles. 

The lamp has two laminated wire cores, somewhat similar to the 
core of the Westinghouse ammeter, hung on a swinging arm, one 
of which plunges into the coarse wire series coil and the other 
into the fine wire shunt coil. One carbon rod only is used, and the 
carbon itself is about 2} inches wide by {’, inch thick. The lamp 
runs for 42 hours with one set of carbons. The P.D. at lamp ter- 
minals is 50 volts and the current 10 ampéres. For lamps for 
inside use a converter is attached to the high-pressure street wires, 
which transforms the current to 50 volts and 10 ampéres, so that 
50 volts is the maximum pressure entering a building. With the 
60-light machine the lamps, when required for street lighting only, 
may be run in series without the use of these converters. In the 
125-light machine the current is 30 ampéres, and the total E.M.F. 
2,100 volts, and, with this size, converters are used for all the 
lamps (whether for street or interior lighting), which raise the 
voltage from 17 volts per lamp to 50, and reduce the current from 
30 to 10 ampéres. These are made to carry one, three, or five lights 
each. 

The machines are started upon short circuit, and when fully 
excited a switch is opened and the lamps thereby thrown into 
circuit. With a sensitive ampéremeter attached, the total change 
in the current when the lamps were thus placed in circuit, on a 
recent visit of the author’s to one of the Westinghouse stations, 
was less than two ampéres, and this was only temporary. Pro- 
vision is made by attachments on the dynamo and on the wires in 
the station to prevent the opening of the circuit. 


Low Tension INCANDESCENCE DyNAMOS. 


The Edison Dynamo. 


The type of low tension machine which has found most favour 
on this continent is the Edison, as modified and improved by Dr. 
Hopkinson, and further perfected at the Edison Machine Works. 
Between the Machines made by the Edison Company in America 
and the Edison-Hopkinson machine made by Mather & Platt of 
Manchester there is this difference: the field cores of the Edison 
machine are made cylindrical, and the armature core is still built 
up of iron discs bolted together, while the Edison-Hopkinson 
machine has field cores, the section of which is a square between 
two half circles, and the armature discs are held together by nuts 
at each end of the core screwed on the shaft, thus giving the core 
a greater sectional area. 

The Edison machines known as Nos. 10, 12, and 16 serve well 
to illustrate the general construction of Edison dynamos, and 
their relative proportions and weights. The No. 10 machine is 
made for an E.M.F. of 125 volts and a current of 200 ampéres, 
but is hardly ever run at more than 200 ampéres and 110 volts, 
except for central station work. The total weight of this, the best 
running of all the Edison dynamos, is 3,570 lbs. The two cast 
iron field blocks weigh 600 lbs. ‘The field cores which, as in all 
Edison machines, are of wrought iron, are each 10}-inch diameter 
by 16!-inch long, and are connected by a massive wrought iron 
keeper 10}!-inch wide by 8-inch deep by 26}-inch long. The 
field cores are wound with 220 lbs. of copper wire—110 lbs. on each 
limb. The wrought iron in the armature weighs 220 lbs., the 
dimensions of the armature shell before winding is 8}-inch 
diameter by 16}-inch long, and the winding is a modified Siemens, 
taking 60 lbs. nett weight of copper wire. The diameter of the 
completed armature outside the bands is 9}}-inch, and the bore of 
the fields being 9}3-inch, there is a clearance of }-inch all round. 
The speed of the machine is 1,300 revolutions per minute. ‘The 
resistance of the shunt coils is 37 ohms, and of the armature about 
‘017 ohm cold, the shunt being thus about 2,200 times the resist- 
ance of the armature. The output of this machine at 110 volts 
and 200 ampéres is 6°13 watts per lb. gross weight, 77 watts per 
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lb. of copper wire on the machine, and 333 watts per lb. of wire on 
the armature. There are 66 bars in the commutator. 

The next two sizes will serve as a basis of comparison with the 
Royal Company’s Thomson incandescence machine and the two 
Brush incandescence machines, of which the particulars are 
hereinafter given. 

The weights and dimensions of the No. 12 Edison dynamo are 
as follows :—Complete machine, 4,340 lbs.; the cast iron field 
blocks weigh 800 lbs.—400 lbs. each. The field cores are 203-inch 
long by 11-inch diameter. The keeper is 27}-inch long, 11}-inch 
wide, and are 84-inch deep. The armature core is 93-inch 
diameter, 18}-inch long. When wound the armature is 1035-inch 
diameter over bands, and the bore cf the fields is 11}-inch, the 
clearance being .3,-inch. 248 lbs. of wire wound on the fields, and 
84 lbs. of wire on the armature. The resistance of the shunt is 
28°5 ohms, and the resistance of the armature ‘011 ohm, the ratios 
being as 2,600 to 1. At 110 volts and 240 ampéres the output per 
lb. gross weight is 6°08 watts ; for each lb. of copper on the machine 
it is 79°5 watts, and for each lb. of copper on the armature 3143 
watts. The speed is 1,200 revolutions, and there are 58 segments 
in the commutator. 

_ The No. 16 machine, made for a current of 320 ampéres, weighs 
6,800 lbs. The field cores are 12-inch in diameter by 23}-inch in 
length. The keeper is 12$-inch wide by 10-inch deep by 32-inch 
long. The two cast iron pole pieces weigh about 600 Ibs. each, 
and are 28} inches in length, parallel with the shaft. The bore 
of fields is 12,,-inch diameter, the armature core is 11,,-inch 
diameter by 20}-inch long, and when wound the finished armature 
is 12}-inch over the bands, the clearance being thus ~3,-inch all 
round. The weight of iron in the armature core is about 400 lbs. , 
the number of commutator segments is 52, and the speed is 1,000 
reyolutions per minute. Each field limb is wound with 160 lbs. 
of copper wire—320 Ibs. on both. The armature is wound with 
133 lbs. of copper wire, one-third the weight of the iron disc core. 
The resistance of the shunt is 22°7 ohms, cold, and of the arma- 
ture between opposite bars ‘009 ohm, the ratios being as 2,500 to 1. 
As a shunt wound machine runs at 110 volts and 320 ampéres the 
output is 5°18 watts per lb. gross weight : 77°7 watts per lb. total 
copper wire, and 264°66 watts per lb. of wire on the armature. 
When compound wound the series winding of this machine is 
composed of 10 wires in el, making 5 complete spirals 
round each limb outside the shunt winding. Its resistance is 
‘001 ohm. 

The armature cores in all the Edison machines are built up of 
the softest disc iron ‘006-inch thick, separated by thin manilla 
paper, and every fifth disc is more widely separated from the next 

egaare thicknesses of the same paper. In the three machines 
above-mentioned there are two layers of wire on the armature, of 
which each section is once wound around the core. 


M rhinee 


The Brush incandescence machines are much lighter than the 
Edison for the same output. The new type which is being put 
upon the market has closed Gramme ring armatures connected to 
60 segments in the commutator, the old type of machine with only 
eight armature segments as in the arc light machine having 
been recently abandoned. Of this new type of machine particulars 
have not yet been given. The old 250 ampére machine weighs 
2,300 lbs.; the weight of iron in the armature, which is composed 
of laminated hoop iron, is 178 lbs., and the weight of iron in the 
fields is 400 lbs., the weight of copper on the armature is 148 lbs., 
shunt 360 lbs., and series coil 346 Ibs. The gross weight of the 
360 ampére machine is 3,200 lbs.; the weight of iron in the 
armature is 258 lbs., and the weight of copper is 184 lbs. ; on the 
fields there are 444 lbs. of copper in the shunt, and 460 lbs. in the 
series coils. The output of the 250 ampére 105 volt machine is 
114 watts per lb. gross weight: 30°73 watts per lb. of the total 
copper wire, and 177°36 watts per lb. of wire on the armature. For 
the 360 ampére 105 volt machine these figures are 11°81 watts per 
lb. gross weight, 41°81 watts per lb. of copper on machine, and 
205°43 watts per lb. of copper on the armature. The speeds are 
1,200 revolutions and 1,100 revolutions per minute respectively. 


Brush Low Tension Incandescen 


Thomson Incandescence Dynamo. 


This incandescence machine, which is made in Canada by the 
Royal Electric Company, is very similar to an inverted Edison 
dynamo. The wrought iron keeper is dispensed with, the bed 
casting forming the yoke between the field cores. The armature is 
built up in the same manner as in the Edison machine, of wrought 
iron discs, but thicker, and instead of paper insulation between 
them, vulcanised fibre is used. The 250 ampére 110 volt Thomson 
machine weighs 5,260 lbs. complete. The armature core is 14}- 
inch long by 11}-inch diameter, and is wound with 130% lbs. of 
No. 4 wire to 124-inch diameter over the bands. The bore of the 
fields is 13-inch, thus allowing a clearance of {th-inch all round 
the armature. There are 76 segments in the commatator. The 
field cores, which are of wrought iron, are 10-inch diameter by 
12}-inch long, and are wound with 120} lbs. of No. 15 wire, and 
the series coil of four No.8 wires weighs 62 lbs. The speed of 
the machine is 1,300 revolutions per minute. The output is, there- 
fore, at full load 5:23 watts per lb. gross weight, 87°79 watts per 
lb. of copper wire on the machine, and 210°3 watts per lb. of wire 
on the armature. One peculiarity of the machine is the manner 
in which the series coils are wound over the armature itself, and 
not over the field limbs, as in other dynamos. The regulation of 
the machine is not perfect, but is fully equal to that of the com- 
pound-wound Edison dynamos. 


ALTERNATING CURRENT Dynamo MACHINES. 
Westinghouse Dynamo. 


The Westinghouse 1,500 light machine weighs 9,750 lbs. com- 
plete. The armature, which is built up of laminated discs of soft 
iron, is in the form of a hollow cylinder, 20{-inch in diameter and 
21-inch long, and weighs 1,440 lbs. It is wound with 30 Ibs. of No. 
10} B. and S. gauge wire, and its weight complete is 1,600 lbs., in- 
cluding the shaft. The total weight of the castings in the field 
and bed plate is 6,838 lbs. The weight of copper wire on the field 
bobbins, which are 12 in number, is 1,257 lbs. The current from 
the machine at full load is 75 ampéres, and the pressure 1,050 
volts. The output is thus 7°7 watts per lb. of gross weight: 
58°27 watts per lb. of copper wire on the machine, 2,500 watts per 
lb. of wire on the armature. The speed of the machine is 1,375 
revolutions per minute, and the periodicity 136. The exciting 
current is 14 ampéres at 110 volts pressure, equivalent to 1,540 
watts, or nearly 2 E.H.P. 


Brush A.C Dynamo. 


The 1,000 light alternator is intended to be run at from 2,000 to 
2,200'volts. This machine, delivering 39 ampéres at that pressure, 
runs at 1,100 revolutions per minute at full load, at which it takes 
100 H.P. to drive the alternator and exciter. The exciting current 
of 22 ampéres and 135 volts is supplied by a small Brush arc light 
dynamo. The regulation is effected by sending part of the current 
from the exciting dynamo through a shunt box of varying resist- 
ance operated by hand. Very little regulation, however, is required, 
as the machine is nearly self-regulating from no load to maximum 
load. The armature is stationary and the fields revolve, this 
being the only A. C. machine in America so constructed. 
Such a ‘construction has many advantages. In the first place, 
the revolving part has only a low tension current passing 
through its coils, and being heavy and perfectly balanced, 
acts as a fly wheel and regulator when from any cause 
there is a tendency in the prime motor to slacken speed. 
The wires from the switchboards are permanently attached to the 
ends of two coils of the armature. The armature coils are light 
and independently bolted to the ring which holds them in posi- 
tion between the field bobbins. Should an accident happen to 
one of the armature sections, the latter may be replaced in five 
minutes by one man, the weight being only a little over 20 lbs. 
The armature core is composed of fibre in segments on which are 
wound copper ribbons insulated by silk and shellac. The total 
weight of the armature ribbon is 63 lbs., and of the complete 
machine 5,120 lbs. 

There are 12 cores of alternating polarity on each side of the 
field wound with 618 lbs. of copper wire. These cores are of 
wrought iron bolted to two iron plates, and the weight of the 
twelve is 456 lbs. The output of the machine, 60,000 watts, is at 
the rate of 11°71 watts per lb. gross weight ; 88:1 watts per lb. of 
the total copper on armature and cores, and over 952 watts per lb. 
of the copper ribbon on the armature. 

(To be continued.) 


LEGAL. 


King, Brown and Co, v, Anglo-American Brush 
Electric Light Corporation, Limited, 


(Concluded from page 712.) 


WEDNESDAY, JUNE 41TH. 


The discussion in this case was concluded in the First Division 
of the Court of Session, Edinburgh, on Wednesday, June 4th. 

Mr. Dickson, replying on behalf of the pursuers (King, Brown 
and Co.), proceeded first of all to consider the provisional specifi- 
cation for Brush’s commutator, which he said was all perfectly 
well known, being made up of parts that were all old, the only 
novelty consisting in Brush combining these old elements into one 
whole. But then the point he made was that he took either the 
special screw which was mentioned in the third claim or the insu- 
lating segment, 'r, there was no suggestion of either of these, as 
one of the elements of the combination foreshadowed in the pro- 
visional. Accordingly they submitted that if segment T was 
to be claimed as an independent claim as an invention, it 
was novel, and therefore fit matter for an independent patent ; but 
there was no hint of that at all in the provisional specification, 
where their lordships had a collection of old elements put into one 
for the first time. They had a claim for an element not hinted at 
in the original specification and altogether of a different character 
from that contemplated in the provisional specification. 

Lord Apam: If you go beyond this combination you must have 
something very different altogether, and you must have a new 
independent patent. 

Lord McLaren: You are entitled to claim separate parts, so far 
as they are shown the original specification. : 

Mr. Dickson: Supposing Brush had wanted to claim metallic 
sub-segments in connection with the rest of the machine, as a 
separate patentable integer, he might have applied them; but 
when he is claiming an element not hinted at in the original speci- 
fication at all it is bad. He said he had found out a combination 
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of metallics, but why shguld he be entitled to say when he came 
to his final specification that he had found something of which he 
had said nothing about before. The Dean of Faculty was very press- 
ing upon their lordships on the previous day that this provisional 
specifiation related only to a mechanical invention—that there was 
nothing but mechanical considerations to be taken into account 
in dealing with the insulating segment, tT. It was demonstrable, 
on the face of the specification itself, that the segment T had elec- 
trical functions to perform, and when one looked at Brush’s 
evidence they would find that he said in the most distinct and 
emphatic way this insulating, Tr, had most important electrical 
functions to*discharge. That did away with the Dean’s argument 
that the segment, T, was only for mechanical purposes. He sub- 
witted that both on the construction of the specification and on 
the evidence of the patent, it was very clear that the main 
function of the segment, T, was not to act mechanically, but elec- 
trically. Mr. Dickson went on to refer to passages from Brush’s 
evidence to show this. Brush stated that “the operation of 
Haddan’s commutators claimed are :—1. It resolves the alternating 
currents that are generated in the armature into a continuous 
current in the field magnet coils and the external circuit. 2. It 
cuts opposite bobbins of the armature out of circuit and operation 
when they are at and sufficiently near the neutral or current- 
reversing point in the field, leaving them in circuit and active 
only while they are effective in developing current. 3. The 
special construction described in division three, and pointed out 
in claims 2,3, 4, 5 and 6 enables the segments of the commutator 
as they become too much worn to be readily and cheaply renewed 
without disturbing any permanent mechanical or electrical con- 
nections, and without disintegrating the machine or commutator 
in any way.” Then he was asked to point out how it came to pass 
that only one insulating segment was required between two 
wearing segments. His answer was : “ The objectof the insulating 
segment in my commutator is to cut out of circuit at the proper 
time the two armature bobbins with which it is associated. This 
is done by simply opening the circuit of these bobbins through the 
agency of the insulating commutator segment, and one segment is 
as effective for this purpose as more than one could be ; and, for the 
sake of simplicity, I use but one insulating segment for each 
set of armature bobbins.” That was clearly an electrical function. 
Then he was asked: What is the purpose or object desired to be 
secured by the segments, T, in the fourth claim? He answered: 
“ The segments, T, operate to so break and open the circuit of their 
associate armature bobbins that those bobbins shall be open-cir- 
cuited while they are passing through the neutral or current- 
reversing points of the field of the dynamo.” 1, Mr. Dickson 
submitted, was absolutely inconsistent with what was said 
in the provisional specification, because their lordships ob- 
served the provisional specification spoke of the insulating hub 
or body, to which were attached metallic sub-segments which 
were set to be placed in electrical connection with the general 
mechanism. But T was not placed in electrical connection with 
the general mechanism. Then, taking the case suggested of Tr not 
being in electrical connection with the next segment, well, that 
was not one of the metallic sub-segments indicated in the pro- 
visional specification. The only other observation he should make 
on that matter was that the space between two segments would 
not be the subject of a patent. There was no doubt that upon a 
general construction of this specitication this insulating segment, 
T, was clearly not a merely mechanical device, but was intended 
to perform important electrical functions, and that as there was 
nothing but mechanical matters dealt with in the provisional 
cification, and T was not one of the metallic sub-segments, 
erefore it was not covered by the provisional. In the same way 
with the screw, K, there was nothing hinted that there was any- 
thing novel in the formation of the screw in the provisional. 
Then, with regard to the anticipation of the commutators really 
the only difference ultimately which the defenders took between 
Varley’s and Brush’s was this—that it had a different kind of 
screw—that Varley had a long-headed screw, and that just 
emphasised the point that the only difference between Brush and 
Varley was this long-headed screw, regarding which there was 
no suggestion made in the specification at all. Then, with regard 
to Varley’s specification, he wished to point out that Lord Trayner, 
in his judgmeut, had fallen into a mistake about the hub, because 
there was only a wooden centre precisely the same as in Brush. 
Tbe Dean of Faculty had stated that it required to be taken off 
with a cold chisel. But the men who put the machine 
together, and who were witnesses in the case, were quite 
distinct in stating that there would be no trouble in unscrew- 
ing it and getting off the metallic wearing segments. Clearly 
that was the purpose of it. It would serve no purpose in the 
world unless that were so. He submitted that on the commuta- 
tors, Lord Trayner was right in holding that there was not sufficient 
specification of Brush’s, and was wrong in holding that there was 
no anticipation of Brush by Varley or Wilde. If their lordships 
looked at the evidence, they would find that the makers of these 
commutators in Manchester spoke of being in the habit of sup- 
plying wearing segments for commutators. It was part of their 
usiness to send fresh wearing segments, showing clearly that the 
object they had in view was easily carried out. Proceeding next to 
speak on the matter of compound winding, Mr. Dickson said they 
had heard a great deal of the non-success of Varley’s patent. He 
did not wish to say more than that Varley unquestionably was 
before his time, just as Brush was, so far as the publication of 
compound winding electric lighting was concerned, because, as Mr. 
Sellon and other witnesses explained, the great advantage of com- 
pound winding, so far as electric lighting was concerned, was not 


known until incandescent lamps came into operation one or two 
years after the date of Brush’s specification. Varley’s wachine 
was just in the same position as that; it was not recognised as 
valuable at the time, because incandescence was not practically 
known, and before the period had arrived at which it could be 
used, the firm of Siebe and Gorman, who had assisted him at one 
time, had ceased to exist, and Varley was in the position of not 
having funds to develop this matter. He had not £50 wherewith 
to pay the expense of the patent. As the only other preliminary 
matter, he would say a word upon the point that Varley did not 
claim compound winding. The reason for that was, as he ex- 
plained, that it was not because he did not sufficiently appreciate 
the value of it, but because his brother had paid so much atten- 
tion to it that he considered whether he should claim the matter 
or not. He thought there was sufficient value in his machinealready, 
and he did not want to injure his patent altogether because of his 
brother having done this. It was not a matter of Varley not 
knowing what he discovered, but of Varley knowing it and consi- 
dering whether he would claim it, and not claiming because of his 
brother’s knowledge. Then as to Varley’s previous patents of 
1866 and 1867, the former wasa patent for a self-exciting machine. 
Then the Dean of Faculty said he thought so little of that that 
he departed from it in 1867, and threw overboard the idea of self- 
excitation. If they referred to the Varley patent of 1867 they 
would see clearly that it was the self-excifing machine that was 
there ccaainel. So far as Varley giving away the idea of self- 
excitation in 1867, he adhered to it and developed it. This 
brought him (Mr. Dickson) to this, that Varley in his 1876 patent 
went back to the 1866 and 1867 patents, both of which were self- 
excitative. The 1867 patent was clearly based on the 1866 patent. 
In the 1876 specification Varley emphasised his 1866, but if a 
workman had any doubt as to the clearness of what was said in 
the 1876, his difficulty disappeared when he went back to 1866. By 
that time workmen skilled in electrical matters knew very well 
that self-excitation was in common use, and that separate excita- 
tion was out of date. The Dean of Faculty suggested that in 
dealing with the well-known modes of winding that there were 
only three, viz., Ladd’s, Rhumkorf’s, and Wilde’s. Why did the 
Dean leave out series and shunt, both of which had been disclosed 
before. 

Lord McLaren: Sir Wm. Thomson says that shunt was not 
known at the time. The streets of Paris were lighted long before 
that through series. 

Mr. Dickson said the shunt was of course in use in the tele- 
graph system, and then they were referred to Wheatstone’s paper, 
and there was a patent by a man, Clarke, taken out in 1875, for 
dynamo-electric machines, which showed that the shunt system 
was perfectly well understood. There were four or five witnesses 
who spoke to the fact that shunt and series were quite well 
known. They therefore read Varley’s specification as meaning 
that there were several well-known ways, but he preferred a 
certain way. 

Lord McLaren: There is one difficulty that occurred to me in 
the course of the argument. We are here in a question of antici- 
pation by prior publication. Well,is it legal publication that you 
can find in a small corner of a paper devoted to other subjects what 
may be read as a description of a new invention, that not being 
indicated in the title or in any way to attract much attention ? 

Mr. Dickson replied that the title was wide enough, because 
it was as to improvements for apparatus for electric lighting. 
Their lordships would observe that its main purpose was for 
improving the electric light; but there were other parts which 
might be useful for other purposes. Then, of course, Varley went 
on to describe the armature, and then the commutators, and then 
he went on to explain the winding of the bobbins, so that the claim 
of the specification was quite distinct enough. He not only gave 
a description of how the bobbins were to be wound, but said that 
after they were wound the result would be so and so. When he 
came to describe what the machine would do, it was clear that it 
was only compound winding that was specified. 

Tord McLaren: But one may read this specification and just 
miss the few lines where this new invention is disclosed. 

Mr. Dickson : But it is in a very essential part of the specifica- 
tion. The only other two points which the Dean of Faculty 
founded up were separate kinds of excitation—separate excitation 
from external sources, and the other from the machine itself. He 
did not propose to refer to the evidence, but it was admitted by the 
defenders’ own witnesses that they were not consistent with the 
specification ; therefore the Dean’s remarks were against his own 
evidence. As Lord Adam had suggested, there was no hint of 
there being two machines, so that excitation from an external 
machine there was no hint at all about. Their lordships would find 
that both Prof. Silvanus Thompson and Prof. Perry admitted that 
two kinds of excitation were inconsistent with the reading of the 
specification. Then he (Mr. Dickson) should only add that he did 
not think the Dean gave any answer to the question Lord McLaren 
put to him as to what the two wires were for if they were not for 
compound winding. There must have been some distinct object 
in view, and it was important that the defenders had not suggested 
any other use than compound winding for the winding of these 
bobbins. 

Lord McLaren: It might be for the purpose of getting a current 
from some separate source in the machine. ; 

Mr. Dickson : That is not consistent with the passage in the 
specification about the commutators, and the defenders’ own 
witnesses admit that. Perhaps their lordships would allow him 
to mention about the insulating segments, T. In Varley’s speci- 
cations the plans clearly showed this segment, tr. Their lordships 
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would clearly find that in fig. 18. Then he wished to remark that 
the Dean of Faculty, in referring to Sir Wm. Thomson, seemed to 
think that his admission that compcund winding was consistent 
with Varley’s patent had.been extracted from him only in cross- 
examination, and after a great many questions had been put to 
him by Mr, Murray. But,in Sir William’s examination-in-chief, 
where he said, “I think the most direct way that would occur to 
him of realising it would be separate excitation ; but I think it 
quite probable that in 1876 he might have been led to series 
shunt by these descriptions.” As to the models made by mechanics 
from Varley’s specification there were three or four of them, and 
there were four men who had no special knowledge in electrical 
matters, and who, having this specification put before them, 
succeeded in turning out a machine which was unquestionably 
compound wound. The only other point he wished to say a word 
upon was as to the use that was made of the machine in Siebe and 
Gorman’s place. In the first place this was a machine which was 
being when Varley was away. It was in such a condition 
that it could be wed. by Siebe and Gorman, who were not 
themselves skilled electricians. Then it was shown, in the pre- 
sence of the people who were brought to see it working, because 
the witnesses were quite distinct about that, for several of the 
friends of Siete and Gorman were brought there to examine this 
machine and see it working at a time when Varley himself was 
not there. He handed it over to Siebe and Gorman in order that 
it might be accessible to people, and be seen at work. The third 
point was that it was used not only for experiment in itself but 
was used by Siebe and Gorman for carrying out their independent 
experiments made in connection with their own business. That 
was surely public use. 

The Lorp Parstpent: Where do you make that out? 

Mr. Dickson : Mr. Gorman, in his evidence, said “ the exper - 
ments in the diving tank were being made for our ordinary sub- 
marine engineering business,” after making this machine, Varley 
showed it openly, and then gave it over to Siebe and Gorman, in 
order that they might show it to the public, and use it in their 
works in connection with their ordinary operations. That was 
disclosure. They had the evidence of these men who constructed 
the machine on the spot, and assisted at the working of it. 

The Lorp Presipenr: Dp» you say they were partners of 
Varley ? 

Mr. Dickson: They were interested in this lamp; they were 
only partners as regarded this machine. 

Lord McLaren: I suppose that some such arrangement was 
made as between a publisher and an author; they would divide 
the profits. 

Mr. Dicxson: I suppose that is so. 

Lord McLaren: The description was not a mere guess or ran- 
dom thought by a man who did not know what he was driving at, 
but was a definite idea. 

Mr. Dickson : Yes. The reference to the photograph and Varley’s 
evidence showed conclusively that Varley meant this to be a com- 
pound winding machine. When one looked at the specification as 
a whole, it was clearly shown that it was only consistent with one 
current obtained by self-excitation of this machine wound in a 
special manner. 

This concluded the hearing. The Lord President intimated 
that the Court would take time to consider their decision. 


United Telephone Company, Limited.—An action 
brought by the United Telephone Company, Limited, against 
Messrs. J. B. Saunders and Co. for an alleged infringement of the 
enone og patent was heard by Mr. Justice Chitty on Saturday. 
t came on as a short cause, the defendants having paid a sum of 
money into Court, and submitted. Mr. Justice Chitty gave 
judgment in the terms agreed upon. 


MANCHESTER SQUARE STATION. 


PRELIMINARY NOTICE. 


THE policy adopted by the Metropolitan Electric Supply 
Company of erecting central electric light stations in 
different parts of the metropolis in contradistinction to 
the London Electric Supply Corporation, who is, as is 
well known, concentrating the whole of its plant at 
Stowage Wharf, Deptford—we almost wrote debt-ford 
—has no doubt succeeded in a more remarkable way 
than is the case of the latter company. The Metropo- 
litan Company, by dividing its plant, has. demon- 
stated thereby the possibility of earning more money 
within a given time than the London Company, which 
commenced operations almost simultaneously with the 
former, and had at that time a 30,000-light plant rnn- 
ning constantly at the Grosvenor Gallery. The earning 
capacity has not only for the last financial year been 
about five times that of the London Company, but it 
has also been obtained on a capital expenditure of about 


one-third less and on a considerably smaller number 
of lights supplied. This may then fairly be assumed 
to demonstrate the wisdom of the division of plant in 
the various districts to be lighted, and may be taken 
as a criterion for future operations. 

The Metropolitan Electric Supply Company has, as 
our readers are doubtless aware, already three central 
stations in operations: one in Sardinia Street, the 


‘ second in Whitehall, and the third in Rathbone Place. 


Two others are proposed to be built, one at Waterloo 
Wharf and the other near Southwark Bridge. In addi- 
tion to these, the company has had in course of con- 
struction forsome months past a central station in South 
Mews, near Manchester Square, W. The building of 
this station appears to have been very slowly carried 
on, but it is now approaching completion. The station 
is divided into two parts in a longitudinal direction. 
The boilers have already been installed in the basement 
of one division of the building, and are of the Bab- 
cock and Wilcox type, 10 in number. The engine 
and dynamo room comprises the ground floor of the 
opposite division, and is rapidly assuming definite 
shape. Several powerful high-speed engines of the 
Willans type are already erected, together with Elwell- 
Parker alternators having a large output. The station 
promises to be one of the most prominent and efficient 
of its kind, both from a mechanical and electrical 
standpoint. Around the walls of the generating room 
are being arranged a number of transformers, together 
with switchboards and other regulating apparatus, 
whilst preparations are being made for the erection of 
the remaining alternators and engines. The station is 
only noticeable a short distance away by the high white 
glazed brick chimney. It was expected that the station 
would have been completed by last April, but this 
anticipation has not been realised. The inauguration 
of the station will probably take place about two 
months hence. 


THE INTERNATIONAL TELEGRAPH 
CONFERENCE. 


THE representatives of the telegraphic companies, who 
have been holding a conference in Paris, entertained 
his Excellency the Minister of Commerce, Industry, 
and the Colonies, M. Roche, and the Government 
delegates and their friends, at the Hétel Continental, 
on the 17th inst., as we briefly announced last 
week. The chair was taken by Sir John Pender, 
K.C.M.G., and M. Roche occupied a seat on his 
right. Among those present were Mme. Roche, M. and 
Mme. de Selves, the Marquis and Marchioness of 
Tweeddale, Hon. H. Marsham, M. de Lesseps, General 
de Besack, Sir James Anderson, Captain Suenson, Com- 
mander Nielsen, Mr. Earle, Mr. Andrews, Mr. Von 
Chauvin, Mr. Charles Bart, Mr. Thomas Faller, Mr. 
R. Kaye Gray, M. and Mme. Morel, Mr. and Mrs. Camp- 
bell Clarke, Mrs. Crawford, M. de Blowitz, Sir Albert 
Cappel, Tigrane Pacha, Sir Francis Dillon Bell, Artin 
Pacha, M. and Mme. Benton, Baron Pfeffel, Dr. 
Neubauer, Sir E. Vincent, Serpos Effendi, Sir E. Blount, 
&c. Covers were laid for 180 guests. 

Sir JOHN PENDER, in proposing ‘‘ The Health of his 
Excellency the French Minister of Commerce, Industry 
and the Colonies,” said :—The gentleman whose health 
Iam about to propose presides over the commercial 
destinies of this great country, and his position is of 
the highest responsibility, and, let me add, is no 
sinecure. France is fortunate in having a Minister who 
is animated by the highest sense of the responsibility 
attached to the important duties he so ably fulfils. I 
hope it will not be unbecoming on my part to 
say a few words in regard to the telegraph com- 
panies, representing as I do a large body of 
submarine and other telegraph companies, who 
are your hosts to-day, and who are at the present 
moment playing an important part in bringing the 
nations of the world into closer and more harmonious 
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communication. We may claim to have promoted pro- 
gress, political, comntercial, and social. We have just 
surrounded Africa with our telegraphs, and it is now in 
almost instantaneous communication with the civilised 
portions of the world. The systems which I have the 
honour to represent possess a great international net- 
work of industrial communication. A few figures, by 
way of justifying this statement, will demonstrate the 
importance of telegraphy. There are 2,000,000 miles of 
land lines, valued at 1,550,000,000 francs. The cables be- 
longing to the Governments at present amount to 13,178 
miles, valued at 100,000,000 francs. The cable com- 
panies have 107,000 miles of cable, costing 900,000,000 
francs, or a total capital of 1,000,000,000 francs. The 
total expenditure on land lines and cables has been 
2,500,000,000 francs. The cable ships employed in 
keeping these cables in repair number 36, with a 
tonnage of 53,780 tons. I may say that all this has 
been done within the last 50 years, and the greater 
portion of the submarine system has been accom- 
plished within the last quarter of a century: it has 
searcely yet attained its majority. Permit me to add, 
for your information, that the time occupied by 
messages between London and Egypt is 20 minutes, 
Bombay considerably less than an hour, China two 
hours, Australia less than three hours—that is, for 
business messages. Between London and New York 
the time is 2 minutes 40 seconds. It is an axiom that 
countries which acquire colonies and desire to keep 
their place in the vanguard of progress must have their 
colonies connected with the mother cvuntry by sub- 
marine cables. I hope your Excellency will gather 
from these remarks the great influence which these 
companies have had and are having in promoting the 
commerce of the world. I believe our beneficent work 
is appreciated by each of the nations, and by none 
more than the great people whose commercial interests 
are presided over by your Excellency. I give you the 
toast of “‘ Jules Roche, the Minister of Commerce, In- 
dustry and the Colonies.” 

M. JULES ROCHE: I thank all the telegraphic com- 
panies, foreign and French, who have invited us to this 
gathering under the presidency of Sir John Pender, 
and especially because they afford me the opportunity 
of greeting—for the last time, to my great regret—the 
members of the International Telegraphic Conference, 
who have just been, for our pleasure and our honour, 
our guests fora month. In the picture that Sir John 
Pender has traced in so masterly and picturesque a 
manner of the great things accomplished by private 
companies, in showing the endless networks that they 
have thrown across continents and oceans for the trans- 
mission of human thought, in his picture of the pro- 
digious rapidity with which the orders of the human 
will are carried from one end of the world to the other 
—when, for instance, he spoke to us of business des- 
patches exchanged in 2 minutes 40 seconds between 
London and New York—he was implicitly passing the 
most complete eulogium on private initiative and the 
great things that it is able to accomplish. And when I 
heard him juggling, as it were, with the hundreds of 
millions of francs that have been thrown into those 
vast undertakings, it seemed to me, from my old ac- 
quaintance with figures, that I was again taking part in 
a general Budget debate. But the telegraph companies 
are much more fortunate than States, inasmuch as the 
money they spend is laid out on undertakings that are, 
all of them, productive, all tending to the progress of 
civilisation, and to fraternity among peoples ; and, un- 
fortunately, we cannot say as much for the money ex- 
pended under all the estimates of great States. 

Captain SUENSON, representing the Northern Tele- 
graph Company, in proposing the toast of M. de Selves, 
said (speaking in French) : As you are aware, we have 
been in Paris for a month, which has passed like a 
beautiful dream, by charming excursions and fairy 
displays, French hospitality has supplied a splendid 
setting for the usefal work we have been engaged in. 
One is almost tempted to enquire whether the work 
done by the Congress is really proportionate to the 
time occupied by the hospitality extended in such 


courteous and graceful manner by the great nation in 
whose midst we happily stand. There might exist 
doubts on this point if the direct results of your 
deliberations only are considered, even if due allowance 
be made for the improvements in the rules and regu- 
lations of the service and the reduction of tariffs, 
whatever may be their importance, in benefitting the 
public and international relations. But, gentlemen, 
all considerations of this nature disappear when one 
recollects that the most fertile and durable result of 
international congresses in general consists in forming, 
on such occasions, intimate and cordial relations be- 
tween the distinguished delegates of the various 
governments and nations. At such meetings thoughts 
and views are exchanged which widen the horizon, 
sentiments are imparted which open the heart, lasting 
relations and friendships are established which inspire 
mutual confidences ever afterwards ; and,.gentlemen, 
it is due to intimate relations of this nature that 
obstacles are removed, that understandings are arrived 
at, that the aims and objects, for which we meet, are 
attained, and often foundations are laid for later con- 
ventions and consequent progress. Your Excellency 
and gentlemen, delegates of the different states—for 
the last twenty years you have been so good as to 
admit the representatives of the submarine companies 
to your meetings. It is true that we are not admitted 
on a footing of equality, as no voting power is granted 
to us; but, gentlemen, we do not regret this, as the 
inequality has always for sole result kinder and more 
cordial welcome on your part; you are more lenient 
in your judgments of the ideas, proposals, and even 
claims which we submit with confidence to your con- 
sideration. It is, gentlemen, owing to the fraternal 
reception on your part that you have succeeded to rally 
round your association the cable companies. That 
telegraphic union, which, at its birth, was only 
composed of some of the States of Europe, to-day 
includes the farthest countries of the Globe. Thus 
have you succeeded in submitting to the same 
treatment, and to the same rules and regulations the 
telegraph correspondence of the whole world. As we 
all know, languages spoken or written differ in every 
land, but there exists a uniform telegraphic language, 
a universal language, meant to facilitate progress 
towards the same end, and to unite all the nations of 
the earth. Allow me, gentlemen and representatives 
of the States, to thank you on behalf of all the cable 
companies here present for the sympathetic reception 
bestowed upon us on this and all occasions, and to 
assure you that in future, as in the past, we only wish 
to tender our most cordial co-operation for the common 
work. In proposing a toast to you all, gentlemen, | 
feel certain that I am the interpreter of your sentiments 
in associating with it the name of our honourable and 
distinguished President, M. de Selves, Directeur- 
Général of the Posts and Telegraphs of France. 
Although only recently called upon by the confidence 
of his Government to discharge the high duties of his 
important Department, and that, at the request of his 
Excellency the Minister, he has later been appointed to 
preside over your deliberations. Nevertheless, I may, 
with the utmost confidence, say that there is not one 
amongst you, gentlemen, who is not happy at this 
appointment, and who does not recognise the fortunate 
choice which has been made by the French Govern- 
ment, and by his Excellency the Minister, in his selec- 
tion of M. de Selves for this high position. There are 
men who, in spite of their qualities, can only obtain 
the highest posts after years of incessant toil. There 
are others, but they are rare, who take superior posi- 
tions by assault, and fulfil them worthily from the first 
day of taking possession. M. de Selves is one of these. 
But a few months have sufficed him to become master 
of the subject, and that kindly energy and perfect 
impartiality which he unites to this knowledge, com- 
mands that respect which the chair should possess in 
deliberations of all kinds. Let us hope, gentlemen, 
that this new star which has appeared on the tele- 
graphic firmament will remain long with you, and will 
continue to shed its lustre on telegraphic development, 
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which, I believe, is of the greatest interest and of the 
highest importance for humanity. Gentlemen, I beg 
to propose the health of the States Delegates, and I 
have great pleasure in joining to this toast the name of 
M. de Selves, the President of that distinguished body. 
- M. DE SELVES, in responding, said he was sure the 
delegates of the different Governments present at the 
Conference just brought to a close regarded the repre- 
sentatives of the cable companies as collaborators who 
‘were as useful as they were agreeable, After warmly 
thanking the previous speaker for the complimentary 
manner in which he had spoken of him, M. de Selves 
expressed a hope that his Administration would con- 
sistently follow the path of liberal-minded progress, ot 
which the labours of the Conference had been a happy 
reflex. One of the greatest honours of his career woul:| 
be that of having presided over their deliberations, and 
he heartily drank to the health of all the representatives 
of the States and the delegates of the companies in- 
vited to the Conference. 

M. DE LESSEPS next gave the health of the ladies, 
observing, amid cheers, that he considered woman as 
the pulsating heart of civilisation. 

Sir JOHN PENDER then said: I have to thank his 
Excellency and Mme. Roche for their presence here 
to-day, and to express, on behalf of the companies, 
their hearty appreciation of the way in which you have 
responded to their invitation, and to offer to the dele- 
gates from the different States of Europe our sincere 
acknowledgments for the kind consideration shown to 
us throughout the Conference. 


— 


The next Conference will be held in five years time 
at Budapest. The new regulations and tariffs arranged 
for will not come into force till July of next year. 


NEW PATENTS-1890. 


* 9495. « Reducing speed of, or stopping railway trains by mag- 
neto electricity, automatically or otherwise, and utilising the 
electricity by storage in accumulators for lighting or other elec- 
trical purposes.” P.H. Witiiams. Dated June 2. 

8528. “ Improvements in devices for transmitting power, and 
especially for transmitting power from electric motors, used for 
the propulsion of vehicles.” B. J.B. Miuus. (Communicated by 
E. H. Johnson, United States.) Dated June 2. 

8534. “ Improvements in secondary batteries or electrical 
N. pe Benarpos and Lioyp and Luoyp. Dated 

une 2, 

8559. “ An improved electric wall plug or socket for connect- 
ing electric wires.” W.Rixom. Dated June 3. 

8578. “Improvements in electric accumulators or secondary 
batteries, and in the manufacture and production of plates or 
elements therefor.” J. Y. Jonson. (Communicated by C. 
Hering, France.) Dated June 3. (Complete.) 

8595. ‘ Improvements in electric logs or apparatus for mea- 
suring the speed of ships. W. P. Granvitiz. Dated June 3. 
(Complete. ) 

8651. “ Improvements in casing for electrical conductors, 
cables, or the like.” T.Smirn. Dated June 4. 

, 8652. “ Improvements in and connected with magneto tele- 
phone systems.” Dated June 4. (Complete.) 

8703. “ Improvements in electric welding.” W.P.THompson. 
(Communicated by C. L. Coffin, United States.) Dated June 5. 
(Complete.) 

8716. “‘ A new or improved process for obtaining, by electrical 
decomposition, metallic zinc from solution of sulphite of zinc.” 
% pagronne (Communicated by T. Lange, Germany.) Dated 
June 5. 

_ 8720. “ Electro-magnetic brake for railways for reducing high 
speeds.” H.E. Waursr. Dated June 5. 

8749. “An ‘inconsumable candle’ for electric light to be 
ad to ‘arc lamps’ now existing where carbon candles are in 
use.” L. Henpie and G. T. Poors. Dated June 6. 

8754. “ Improved apparatus for protecting electric conductors 
from damage by lightning.” T. A. Garrerr and W. Lucas. 
Dated June 6, 

.8758. Improvements in electric generators.” R. CoLaccui 
and N. Rottanv. Dated June 6. 

8777." “ Improvements in and relating to electric call bells.” 
H. H. Laxe. (Communicated by P. Hathaway, United States.) 
Dated June 6. (Complete.) 

. 8778. “ Electric motors.” H. Groswith. Dated June 6. 
(Complete.) 


- 8854. “ Improvements! in and relating to apparatus for mea- 
suring electrical energy.” 'L. A. W. Desrur.ies and R. F. 0. 
Cuavuvin. Dated June 7. 

8872. . “ Improvements in electrical lamp holders.” F. Suter. 
Dated June 9. 

8892. ‘A new or improved method of insulating electrical con- 
ductors and conduits for the same.” A. Mureueap and C. R. A. 
Weiaut. Dated June 9. 

8933. “Improvements in the method of, and apparatus for 
depositing metals by electro-deposition.” G. H. Feur. Dated 
June 10. (Complete.) 

8964. ‘ Improvements in electro-motors.” R. Kennepy. Dated 
June 10. 

9061. “ Improvements in electric meters.” S. Z. p—E FERRANT! 
and A. Wricut. Dated June 11. 

9089. “An ‘inconsumable candle,’ an improvement on are 
lamp electric lighting.” L. Henrie, H. Puckert and G. ToEnntes. 
Dated June 12. , 

9124, “An electric counter.” J. J. A. Dated June 
12. (Complete.) f 

9125. “Improvements in telephonic apparatus.” J. E. Krnas- 
BURY. (Communicated by the Western Electric Company, United 
States.) Dated June 12. 

9130. “Improvements in the means of, and apparatus for, the 
regulation of electric currents or their effects.” C. R. Hear and 
S. SHarp. Dated June 12. 

9138. ‘‘ Apparatus for working electric light arc lamps and 
other electric appliances by means of twist rod or rods.” H. H. 
Bietanp and J. Burns. Dated June 13. 

9163. “ An improved automatic electrical switch or cut-out for 
use in connection with dynamos and accumulators to be charged 
thereby.” F.M. Newton and T. Hawkins. Dated June 13. 

9164. “ Improvements in electric switch boxes and switches.” 
¥. M. Newton and T. Hawkins. Dated June 13. 

9165. “ Improvements in electrical switches.” F.M. Newron 
and T. Hawkins. Dated June 13. 

9166. “Improvements in electric switches.” F.M. Newton. 
Dated June 13. 

9227. “Improvements in street and other lamps, also portly 
applicable to incandescent electric lamps.”” H. Leax. Dated 
June 14. (Complete.) 

9234. “ An improved adjustable automatic electric heat sig- 
nalling apparatus or regulator.” T.E.Mirron. Dated June 14. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889 


4875. “An improved system for electrical transmission of 
power for traction purposes by direct current.” M. Immtscu. 
Dated March 20. 6d. In this invention the inventor takes 
advantage of the economy effected in electrical transmission by 
the employment of the “ three-wire system,” and applies the same 
to the transmission of power for traction purposes by direct cur- 
rent where two tracks of rails are used, one for the upand another 
for the down traffic. For this purpose he regards the rails them- 
selves as the “ third ” wire in the above system, for which purpose 
the tracks are metallically connected together. In the case of a 
long line he provides several stations in order to equalise power, 
and in such sections where the traffic is heavier than in the others, 
he arranges for more powerful dynamos and heavier leads. Each 
station is provided with two dynamos, or as many pairs of same as 
may be necessary. He provides two insulated conductors, one for 
the up and one for the down line. He connects the positive 
brushes of one half of the dynamos to one of the insulated con- 
ductors, and the negative brushes of same to the rails ; and at the 
same time he connects the positive brushes of the other half of the 
dynamos to the rails and the negative brushes to the second 
conductor. 


4883. “Improved apparatus for showing whether an electrical 
switch or contact-maker is on or off.’ F.G.Howarp. Dated 
March 20. 6d. The inventor affixes to the tap or handle that 
actuates the cross-bar of the switch or contact-maker a piece of 
card, ivory, or other suitable material, with the words “on” and 
* off,” or other signs painted or marked thereon, and he attaches 
it to such part of the tap or handle that one of such words or 


_ signs shall show immediately under an aperature which he cuts 


in the cap of the switch or contact-maker when the switch or 
contact-maker is respectively either on or off. 3 claime. 


4998. ‘Improvements in magneto-electric machines.” G. Bow- 
Ron. Dated March 22. 8d. Relates principally to the form of 
the permanent magnet, and also to the commutator or collector 
and brushes. 1 claim. 

11215. “Improvements in or appertaining to telephone trans- 
mitters.” J. é. Gou.tpina. Dated July 12. 8d. Has for its 
object a transmitter so arranged thatit can be placed at any de- 
sired height by the person temporarily using it, and thus a man 
can either sit, stand, or, if necessary, even lie down while trans- 
mitting a message. 3 claims, 
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THE ACME ELECTRIC WORKS, 


(ARTHUR C. COCKBURN, M.I.E.E., Manager.). 
Supply Department and Head Office: PRINCES ST., HANOVER SQUARE, W. 
Factory : CHALK FARM ROAD, N.W. 


SOLE AGENTS FOR 


ROYCE’S DYNAMO 


FOR LONDON AND 54 MILES ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 
Sole Manufacturers of Rooper’s Patent Lampholder for High 
Candle-Power Lamps. 
4 — ‘MAKERS OF AYRTON & PERRY’S SPRING AMMETERS AND YOLTMETERS. 


Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 
. Apparatus of all kinds. 2987 


PRICE LSTS ON APPLICATION. 


Tos 


INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, EC. 


MANUFACTURERS OF 


DYNAMO MACHINES, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


EBSTIMATEHS OW APPLICATION. 


Works: SILVERTOWN, LONDON, E. » 


Ta 


LONDON WIRE COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 


COVERED WIRES & CABLES 


OF DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


AND THLILEPHONH woRrREK, . 
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STEADINESS. ECONOMY. CHEAPNESS. 


LACOMBE & CO.—-WORKS. LEVALLOIS PERRET, NEAR PARIS. 


British Representative. —HOLLAND DELL, 7, LITTLE QUEEN ST., WESTMINSTER. 


Telegraphic Address: 


LACOMBE, LONDON.” 


Round, Flat, 
Laminated, 


STAY RODS, 
SASDLES, 
BRACKETS, 
BOLTS. 


DYNAMO WIRES 


THE TELEGRAPH MFG. CO., 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.C. wis 


COMPOUND ENGINE 


SIMPLE, ECONOMICAL, 


DURABLE. 


FOR ALL 
“ALL SIZES 10 
WRITE -OR CIRCULAR 


JOHN MUSGRAVEs SONS L!? 


GLOBE IRON WORKS 
BOLTON, ENGLAN DL 


TO 350 


PURPOSES. 


1 


THE COFFIN AVERAGING 
INSTRUMENT 
WILL GIVE THE MEAN EFFECTIVE PRESSURE MEP 
OF ICATOR DIAGRAM WITHOUT COMPUTATION 
ABSOLUTE ACCURACY. EASY TO MANIPULATE. 
NO CHANCE FOR ERROR. ONE DIAGRAM PER 
MEASURED WITHOUT EFFORT. 


WRITE FOR CIRCULAR 


JOHN MUSGRAVE & SONS L'2 


BOLTON, ENGLAND. 


/ACOMBE (3 CARB ONS 
| 

“tag 
| 
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ELECTRIC LIGHT ENGINES. 


Over 15OQ Installations, 


INCLU DING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 
AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


BROWETT, LINDLEY & CO., 
satrornp, MANCHESTER. 


=. Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
use for Electric Light Engines. Send for Lists. $765 


VERTICAL COMPOUND HIGH-SPEED ENGINE, 8. TYPE. 


SUNBEAM LAMP 


LIMITED, 


GATESHEAD NE. 
NGE No 


SOLE MAKERS ES ie THE WHOLE OF THE 
FIVE COURTS 


66 JHE oN OF THE RECENT 
SUNBEAM” NEWCASTLE 


INCANDESCENT  — EXHIBITION 


Were Lighted with 


LAMPS 


ON APPLICATION. RECEIVING 


Telegraphic Address : | | \ \ S| LV E R M E D A 4 


PRIESTMAN S OIL ENGINE 


(Priestman’s and Humes’ Patents). 
USING COMMON MINERAL OILS ONLY. 


SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


Printing, Pumping, Sawing, Threshing. Chaff Cuttin orn Crushing, Driving Lathes, 
and Paint and other Mills, 


NO COAL. NO GAS. NO STEAM. NO BOILER. 
2, NO SPARKS. NO SMOKE. NO NOISE. NO DANGER. 
= No extra charge made for insurance. 
\ Tr R.A. SOCIETY’S SHOW, PLYMOUTH, STAND No. 207. 


Asviultural and at Notting- Fullest Particulars on @pplication to— 


Works :—HULL. PRIESTMAN Bros. Ltd. 18a, QUEEN VICTORIA E.C. 
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THE 


THOMSON-HOUSTON 


ALTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


A 


MopEL GENTRAL STATION. 


THE 


ELECTRICAL STORES 
OF EVERY DESCRIPTION. | ROYAL * MILITARY 


“Okonite” Wire EXHIBITION 


OF ONE QUALITY ONLY, 
1,000 MEGOHMS PER MILE. LIGHTED THROUGHOUT 


wiz :— 
ON THE 


THOMSON-HOUSTON SYSTEM 


LAING, WHARTON & DOWN, 


S2a, NEW BOND STREET, LONDON, W.. 
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RONALD 


DY 
MOTORS. 


(Admiralty Pattern and Military Type). 


SEARCH LAMPS. 


MIRRORS FOR PROJECTORS 


(RONALD SCOTT’S PATENT). 


MAIN SWITCHBOARDS 


(RONALD SCOTT’S PATENT), 


Adopted by the Lords of the Admiralty, and used throughout the Navy. 


THE ARC 


Fittings of every description, either for Ship or House 
Lighting. 


ACTON HILL WORKS, 
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ANDREWS PREECE. 


Electrical and Contractors, 


MANUFACTURERS OF THE 


“PREECE” DYNAMO, 


ARC LAMPS, SWITCHES, &c., 
ESTIMATES AND SPECIFICATIONS PREPARED FREE OF CHARGE ON APPLICATION. 


BOROUGH MILLS, MANCHESTER ROAD, BRADFORD. 


THE RICHARDS PULLEY. 


INTERESTING FACTS: 


Our Pulley Plant is the 
largest in Europe, and only 
on exceeded by one works in 
§=America. 
es It occupies a building 200 

i feet by 125 feet. 


Capacity at present 50 
# per day, being now increased 
to 100 Pulleys per day. 


SEND FOR CATALOGUE. 


GEO. RICHARDS & CO., ae 
LIMITED, 

BROADHEATH, 
Nr. MANCHESTER. 


! 250,000 | IN USE. 


LONDON OFFICE & SHOWROOMS :—23 & 24, Whitecross Street, Cripplegate. 


PARIS :—Société Continentale Richards, 12, Rue de L’Hopital, St. Louis. 2559 


Chas. CHURCHILL & CO., Ltd., 


21, CROSS STREET, FINSBURY, LONDON, E.C,, 
Engineers. and Importers of 


AMERICAN TOOLS AND MACHINERY: 


LARGE Booms. 


“The Stock of 
AMERICAN MACHINERY AND TOOLS 
| ‘in Great Britain. 


8128 > NEW CATALOGUE, 180 PAGES, 
SCREW PITCH GAUGE, Sent for ls. 
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WALSALL ELECTRICAL 6O., 


“BOSS” HOLDER. 


Ne. 3. 


‘S104 10 € 


GUARANTEED CORRECT. 
Divided into Tenths. 


SPECIAL 


Specially suited for Testing the Conditions of Accumulators. 


IMPROVED, 
LARGER SCALE, 
NEARLY DEAD BEAT. 


SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. 


As regards their use for Secondary Batteries, Mr. W. H. Preece writes 
WIMBLEDON, 22nd February, 1888. 


To THe Execrricat Co. 

Gentlemen,—I have calibrated your Voltmeter, and find it 
very exact. It is now in regular use in my Battery room, and 
proves to be of great service. No Secondary Battery Installa- 
tion should be without one. It supplies a real want. 

Yours very truly, 
igned) W. H. PREECE. 


AMMETER 


(COMPANION TO THE ABOVE), 


New Patent 4 AMPS. IN TENTHS, 
CEILING ROSE. 42s. | 


CUT- OUTS, SWITCHES, 


NEW LIST ‘OR rION. 


PRESSEL SWITCH, 
5s. 


Pressing the Button 
ulternately Lights and 
Extinguishes a Lamp, or 


froup. 


WALSALL. 


WALSALL HOLDER. 


NEW PUSH SWITCH. 


Press Once to Light the 
Lamp. which is Extinguished 
by a Second Push, 


Polished Brass 45s. per doz. 
Holder, Shade, and Cord extra, 
according to Specification. 
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TELEPHONES 


For Export to cee parts of the World. 


THE CONSOLIDATED ) TELEPHONE CONSTRUCTION 
AND MAINTENANCE Ltd., 


Of No. 109, FARRINGDON ROAD, 
LONDON, E.C., arethe SOLE LICENSED 
MANUFACTURERS OF TELEPHONES 
for Export and for use in the United King- 
dom, under LICENSE granted to the Com- 
pany by the UNITED TELEPHONE Co. 
of London (now the NATIONAL TELE- 
PHONE CO.) 

NO TELEPHONES can be manufactured 
by any person or Company (other than 
the CONSOLIDATED TELEPHONE CO.) 
in the United Kingdom, and the said Com- 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings to 
be taken against infringers of these rights. 


CATALOGUES AND PRICE LISTS ARE TO BE 
HAD FREE ON APPLICATION. 


Tue Consonwatep TELEPHONE 

fis prepared to supply the celebrated } 

Simptex Arc Lamp, which burns with } 

} great brilliancy and steadiness in parallel 

circuits. 

Sizes from 5 ampéres upwards. 

SINGLE LAMP COMPLETE, WITH 
GLOBE (large and small size) from 90s. 


GAS ENGINE. of 24 H.P. Nominal. 


SIZES :—20 H.P. to 100 H.P, TUBE FIRING. iff é \ Two impulses every revolution. 


DEPOTS 
Manchester, 5, Todd Street. 

Glasgow. —131, Buchanan Street. 
Dublin. 62, Middle Abbey Street. 


THE SIMPLEST GAS ENGINE MADE. ; 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office._8O, QUEEN YICTORIA ST., E.C. 


ANDREW & Coy., Ltd., REDDISH, STOCKPORT. 


DEPOTS, 
Newcastle-on-Tyne 4, Cloth Market. 
Belfast.- 13, Queen’s Square. 
Liverpool.—28, North John Street. 
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TELEPHONE, No. 3120. 


IX 


Telegraph Address: “SECOHM,” LONDON. 


NALDER BROS, 


TESTING INSTRUMENTS 


FOR ALL PURPOSES. 


Thomson and other Galvanometers, Wheatstone Bridges in Platinum Silver or 
German Silver, Legal Units with Cambridge Certificates, Dr. Muir- 
head’s Patent Standard Cell, Ammeters and Voltmeters for Direct 
and Alternating Currents manufactured and kept in stock. 


True Legal or 
B.A. Unit. 


a 


Large Wheatstone Bridge. 


N. B. & Co.’s Pattern Squarecase NEW ILLUSTRATED PRIGE UsT Is Now READY. 


Thomson Galvanometer. 


D’Arsonval Galvanometer. 


NALDER BROS. & 
132, HORSEFERRY ROAD, WESTMINSTER. 


PARSONS 


ELECTRICAL ENGINEERS, 


Heaton Works, NEWCASTLE-ON-TYNE. 


NEWCASTLE. 


= 
Manufacturers of 


ELECTRICAL PLANT. 


Contractors for 


COMPLETE CENTRAL STATIONS. 


London Kepresentative: A. A. CAMPBELL SWINTON, 66, Victoria Street, Westminster. 


Telegrams: “DUNAMIS,” LONDON. Telephone No. 3156. 
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TELEGRAMS : 


“ELECTRICITY,” LONDON, 
“INDUCTION,” MANCHESTER. 


LIMITED, ® 


G. BINSWANGER, 


Managing Director. 
"Head Office & Warehouses :— 
45, Chapel St., SALFORD, 71, QUEEN VICTORIA ST., 


MANCHESTER. LONDON, E.C. 


And at 7, Bothwell Street, GLASGOW. 


CARBONS. 


Works :— 


WE ARE NOW FOR THE :ENSUING 
VERY LARGE STOC 
AND ARE PREPARED GREATLY j REDUCED 
TO TAKE CONTRACTS ‘PRICES. 


DR. ARON’S 


DIRECT 


ALTERNATING 
CURRENTS. 


SOLE 


AGENTS FOR 


THE KINGDOM. 


th LARGE DISCOUNTS TO CENTRAL CENTRAL STATIONS. 
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NEWCASTLE-oN- TYNE 
& 74, Coleman Street. LONDON, 


WOODHOUSE & RAWSON UNITED, Lo. = 


WHEATLEY. KIRK, PRI PRICE & GOULTY, 


ELECTRICAL AgOTIONEERs, VALUERS 


ARBITR AT 


52, VICTORIA STREET, "LONDON, E.C.. 
And Albert Square, MANCHESTER. 


THE ELECTRIC & GENERAL INVESTMENT C0., 


LIMITED, 
Offices :—1 & 2, Great StreEtT, Lonpon, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed for the purpose of facilitating 
the promotion .and development of undertakings tor Electric 
Lighting, Traction, Transmission of Power, and other industrial 
uses of electricity. 

Communications may be addressed to— 

J. CECIL BULL, 
3827 Secretary. 


LANCASHIRE AND YORKSHIRE RAILWAY. 


2 Company have on hand a quantity of Electrical Block 
Signal appliances which they are prepared to dispose of. 


For particulars apply to Mr. J. A. F. Asprnaut, Chief Mechanical. 


Engineer, L. and Y. Railway, Horwich, near Bolton. 


Manchester, J. H. STAFFORD, Secretary. 
June 13th, 1890. 3828 


DYNAMO. 
See Advertisement every alternate week. 3519 


BOLLING & LOWE, 2,Laurence Pountney Hill, LONDON. 


EXCHLSIOR 
ELECTRO-PLATING DYNAMOS 


For Nickel and Silver Plating, Brassing, Electro-typing, &c., 
as used by all the principal Platers in London. 


PRICES FROM &6. Numerous Testimonials. 
VATS, ANODES, AND AND COMPLETE OUTFITS. 


CARL OPPERMANN, i, Sig , sigdon Rd., Hackney, N.E. 


INTERNATIONAL ELECTRICAL EXHIBITION 


AT FRANKFORT-ON-THE-MAINE. 
From MAY 15 to OCTOBER 15, 1891. 
Applications ‘to be sent'to the Committee (Mr. LEOPOLD SON NEMANN, 


VULCANITE. 


HARBURG INDLA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER. 
188, LONDON WALL WOOD STREET E.C. 


EBONITE. 


Chairman), FRAN KFORT-ON-THE-MAINE. S841 


CHRAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum l1s.). 
Three consecutive Insertions for the Price for Two. 
** This Scale does not apply to Trade Advertisements, terme for which 
can be had on application. 


ANTED.—A gentleman with £400 to join in bringing a 
patented dynamo and motor out; high pressure. con- 
tinuous or alternating.—ALpRED, 5, Brightside Bank, Ghelield. 


ANTED.—An experienced Electrical Engineer eat to 

hold a superintending position abroad.— Apply to the 

ExecrricaL ENGINEERING Co., Lrp., 112, Belvedere Road, 
Lambeth, S.E. 206s 


ANTED.—Enxperienced electrical engineer to take charge 

of small plant in the country, including dynamo, accumu- 

lators, and Marshall steam engine for six months in the year.— 
Apply first by letter, and state salary and capabilities, to ‘“‘ No. 
3839,” office of this Paper. 


ANTED.—An experienced canvasser for electric lighting 
and wiring, salary and commission.—State age and ex- 
perience to “ A. J.,” office of this Paper. seee 


ANTED.—Competent working foreman to take charge of 

brasswork. One used to electrical work preferred. Wages 

£2 5s.—State age and experience to “ Box 20,” Bella’s advertising 
agency, 58, Charing Cross Road, W.C. 3842 


ANTED.—Practical man capable of planning and directing 

the construction of telegraph overhead and undergroun 
wires and cables. Permanent employment and good salary to 
suitable man.—Apply, with references, to “‘ CaBuE,”’ Office of this 
Paper. 3830 
ANTED.—A good canvasser for telephones, electric lighting, 
and general electric work and goods. Liberal terms to a 

really good man.—Apply to 3,846s, office of this paper. 38468 


RACTICAL ELECTRICAL ENGINEER, age 24, desires 

re-engagement, home or abroad. Six years’ varied experience 

are and incandescent work and accumulators ; yood estimator, best 
references, moderate salary.—Address No. 3, 799, office of PAPeF. 5799 


[Continued on next Page. ] 


FOWLER, LANCASTER & CO., LTD., 


BIRMINGHAM, 


IS NOW THE 


LARGEST MANUFACTORY IN THE KINGDOM 
FOR ALL 


ELECTRICAL SUPPLIES. 
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PATENT 


SCAFFOLDING 


REPAIRING CHIMNEY STACKS. 
English Patent, Registered No. 18,474. 
For straightening, extending, binding stacks and 
fastening lightning conductors, &c., without 
disturbing the work. 


LOW PRICE AND GUARANTY. 


WILH. EBELING, Jun., 


ARCHITECT, 
BERNBURG (GERMANY). 


LECTRICAL ENGINEER, 29, 11 years’ practical ex- 

“4 perience in lighting stecusships, collieries, mills, &¢. Good 
estimator and draughtsman. Five years in last sitaation, and 
six years in previous one. Excellent references. Moderate 
No. 3832,” Execrricat Review, 22, Paternoster Row, 
3932 


ep seeks Appointment. Experienced in laying 
underground mains general installation work ; thorough 
knowledge of the best markets for electric lighting plant und 
accessories. Experienced in erecting and fixing machinery. 
Advertiser good estimator in all branches of the trade; also 
in general office routine and fair correspondent. 
Advertiser used to supervision of workmen. Moderate salary. 
—No. 3,846a, Review office. 


NGAGEMENT SOUGHT. — Incandesceat, arc or station 
work. Good practical hand; home or abroad. Small 
salary. Good references.—Address, “ S.,” office of this Paper. 3,;; 


ai: 


LECTRICAL ENGINEER, knows India and Australia, 

would undertake erection and charge of installation abroad. 

Practical, theoretical ; highest testimonials.—“G.,” Bath Villa, 
Wood Green, London. 3900 


QUALIFIED AGENTS WANTED. 


OR SALE.—Two Dynamo Machines, giving 1,000 ampéres by 
10 volts. No reasonable offer refused. Apply, “ X,” care of WILLIAM Woop & CO., 


Paterson and Cooper, Pownall Road, Dalston, at whose works 


machines can be viewed. one ALBERT STREET WORKS, BURSLEM. 
22, Paternoster Row, EC ~« | CHINA AND PORCELAIN SWITCHES, 
ANTED.—Sixpence each will be paid for copies of Exxc- Screwed and Plain, 


‘TRicaL Raview for April 18th, 1890, also for January 3rd, 


gen rr 17th.—Send to ELecrricaL Review office, 22, Paternoster SUSPENDERS, CEILING ROSES, BASES, 
LAMPHOLDERS, CUT-OUTS 


I “or milling machine 16, Gordelig Street, Poplar, | AND ALL CHINA FITTINGS USED BY ELECTRICIANS 
BRASS, GUN METAL, 


PHOSPHOR BRONZE 


CASTINGS 


AND 


INGOTS, 


PHOSPHOR TIN, 
“ALBION” BRAND, 


BABBITT’S 


METAL, 
&e., &e. 


FFERS invited for overhead material, lead covered cable, and 

123—30 amp3. portable accumulators.—Apply, Manacer, 

Central Electric Lighting Station (Kensington), Richmond Road, 
S.W. 3833 


EFORE ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the Exxecrrican EN jINEERING 
Liuitep: “Electrical Distribution,” ‘Machine 

Driving by Electricity,” ‘The Telpher System of Cheap Trans- 
port,” and “ Electrical Supplies.” —68, Victoria St., Westminster. 
8348 830. 


O BE LET, UNFURNISHED, the House No. 23, Porchester — —— 
Gardens, Hyde Park, fitted throughout with electric light, 
with laboratory attached containing gas engine and congiite 


electrical plant, fittings, &c. Recently in the occupation of J J HUGHES 
Mr. R. E. Crompton.—For particulars spply to Joun Sater, & 


Architect, 39, Great Marlbo: h Street, - 
| ALBION METAL WORKS, 


OF D CTRIC CABLES.” — Pro 
tonely Illustrated.—Translated from the French of Dr. Francois BIRMINGHAM. 
Borel. The Kinetic (o., 26, Norfolk Stcoet 
London, W.C. ou Telegrams: “Bronze,” Birmingham. 


TRADE MARK. 


ELECTRICAL SUPPLIES. 
15,000 Lamp Holders, ere Ceiling Connectors, 


3,000 Shade Holders, 700 Wall Connectors, 
5,000 Cut-Outs, 13,000 Branch Switches, 


3,000 Main Spring Switches, assorted sizes, 


tae STOCKED READY FOR IMMEDIATE DELIVERY. 


USE THE PATENT CEILING CONNECTOR. 


USE F. L. & COS PATENT LAMP CAPS. 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. | 


Send for Samples and Quotations. 


Note :— 


| FOWLER, LANCASTER & Co., Ltd., Birmingham. 
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AND CO.’S 


FOR EVERY PURPOSE. 


Are more carefully and accurately calibrated than any others in the market. — 


EVERSHED'S PATENT 


. Thorough Mechanical Construction. Simple 
a connections for heavy currents. 


be left continuously in Circuit. Do. 
e not overheat or burn up the Coils. 


For QUICKLY mansuring oh fall -working volts the 
INSULATION RESISTANCE ¢f House Wiring, 
e Cables, Dynamos, &c., with PORTABLE 100 Volt 


GENERATOR. 


ALTERNATING 


The ONLY INSTRUMENT FOR THE PURPOSE 
A Mi M which can be fixed to a switchboard, reading 
I] correctly for any frequency. 


Our new pattern is the most perfect 


CaRDEW VOLTMETERS. made 


Contractors tv English & Foregin Governments, 


YNAMO 


insulated entirely with MICA’ 
Armatures and Field Coils 


Armatures 


POSITIVE DRIVING 
of Conductors. 


AMPLE CLEARANCE 


for Armatures. 


STEAM DYNAMO for ELECTROTYPING.- 


supplied to Ordnance Survey Dept. 


Works, HARROW ROAD, 


LONDON, W. 


Rtaihvays, Central Stations,&c. 


Splendid Mechanical 


Construction. 


Long Bearings. Clean and Economical Lubrication. Standard Goolden Overtype momo ‘beat 
CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 


working with same MARGINAL FACTORS HAVE BEEN BUILT IN ALL SIZES, 
and at same LOW TEMPERATURE. Som: wel hing over SEVEN TONS without Engine, 


namos of this t have worked at 350 volts, tr 
in Mines (a severer test than lighting) 


OTO R for without a penny being spent in repairs. 


STRONGLY BUILT. 
Will drive machinery direct with Spur Gexring, without breaking down the armatures 
HIGH EFFICIENCIES. 


FOR ANY OUTrUT. 


DYNAMOS and MOTORS 


o Specification, 


10. H. P. with Goolden Watertight Armature ; 
will work with Armature in wate 


~VOLTMETE | 
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Publications. 


THE NINTH ANNUAL PUBLICATION 


BERLY’S ELECTRICAL DIRECTORY, 


Fully Revised and Thoroughly Reliable. 


Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 


CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS :— BRITISH, 338 Pages, Red Edges ; AMERICAN, 82 Pages, Blue Rdges ; CC CONTINENTAL, 94 Pages, Yellow Edges. 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, 
AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 
Post Free 6s. 
Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Constructors, Makcrs of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 
Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the 


Electrical Trades. No office is complete without a copy. 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM 


c=, Wm. DAWSON & SONS, 148-149, yes Thames Street, LONDON, E.C. 


>| 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


15th YEAR. 
6 BOULEVARD DE STRASBOURG PARIS. 
Sisteen Pages, Half-Monthly, Tllustrated. 
SUBSCRIPTION: 6s. Yearly, 8s. 6d. Half-Yearly, Post Free, 


LE GENIE CIVIL, 


Weekly Review of French and Forelgn Industries in General, 
6, RUE DE LA CHAUSEE D’ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d’Academie, Secretary of the Electrical 


Committee of the Exhibition of 1889. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL 


All communications for the Advertising or Publishing Depa:t- 
ment to be addressed to Mr. Bocquet, Genie Civit Orrice, 6, Rue 
de la Chausée d’ Antin, Parie. 102 


THE ETHER THEORY OF 1839. 


PARTS FIRST AND SECOND, EACH ONE SHILLING, 
From all Booksellers and 


JAMES JOHNSTONE, 
LABORATORY, DALHOUSIE TERRACE, EDINBURGH. 


ESTABLISHED 1880. 


Railway Engineer 


MONTHLY, ONE SHILLING. 
A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Rolling Stock ; £3 Betdiges and all 
kinds of Railway Applian 


ANNUAL SUBSCRIPTIONS, IN "POSTAL UNION, 14s. 
(Payable in Ad Postage.) Copy Post Free, 1s. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. 


Por every description of NEW and SECOND-HAND ELECTRICAL APPA- 
RATUS, PLANT and INSTRUMENTS, &c., ready for immediate delivery, 
Consult 


Glectricak lanl 


A POPULAR ILLUSTRATED JOURNAL DEALING WITH 
ELECTRICAL MATTERS. 


PUBLISHED MONTHLY—POST FRER, 64. 
Offices & Warehouse : 52, Queea Victoria St., & 39, Quien St. London, E.C. 


Telegrams—* INDICES,” LONDON. Telephone—1s%°, 


SEAIN. 
THE BEST MEDIUM FOR ADVERTISING IS THE REVIEW 


Gl Glectricista, 


CALLE MUNTAUER 36, BARCELONA. 


Reaches everyone connected with Electrical matters in Spain and 
the South American Republics, also Electiic Lighting Stations, 
Mills, Arsenals, ‘Telegraph Oficials, &e. 


SEND FOR ADVERTISING RATES. 
Subscription 10s. Yearly. 


SELF-BINDERS 


THE “ ELECTRICAL REVIEW.” 


Tuts Self-Binder, or Case, is intended to hold EuecrmicaL 
Reviews of any number until the half-yearly volume is com- 
pleted and ready for permanent bindinz, the width of the 
or out as desired. 

To be obtained at the Execreican Review office, 22, Pater 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. ALABASTER 
the latter on Chicf Office, Lomion. 


as 
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Ofice Wayehruse: 34, ALD ERMANBURY, LONDON, E.C. Works { Ataclds Road. BOW, 


BEFORE ORDERING ELSEWHERE, ASK FOR QUOTATION FOR 


BELLS, WIRE, 
INDICATORS, BATTERIES, 
PUSHES, Measuring Instruments, 


TELEGRAPLU MATERIAL, 
&oc., 


TELEPHONES (for Export), 
&c., 


AND ALL ACCESSORIES. 


ILLUSTRATED CATALOGUE SENT FREE ON APPLICATION. 


JABLOGHKOFFS DISTRIBUTION PATENT. 


[STATTER’S! Being a Patent for “ Producing and Dividing Bt Electric ie Light,” No, 1996, of 1877. [UNITED.! 


are Proprietors of the above Patent, and warn the Public against 
infringement. The following are Licensees: 
Anglo-American Brush Electric | Wilson Hartnell. 
Light Corporation, Limited. | Johnson & Phillips. 
Crompton & Company, Limited. §Nalder Bros. & Company. 
S. Z.de Ferranti—London Elec- Paterson & Cooper. 
tric Supply Corporation, Ltd. Ernest Scott & Co 


_ W. T. Goolden & Company. _ Siemens Bros. & Company, Ltd. 
Hammond & Company. J. G. Statter & Company, Ltd. 
Laurence, Paris & Scott, Limited. 

- 3, Prince’s Mansio PERCY E. SCRUTTON, Secretary. 


Victoria Street, Westminster. 
PLANT WORKS :—West Drayton, near London. FITTINGS WORKS :—Albert Works, 36. Albert Eni bankment,S.E. 


BSTABLISHED 1872. 
THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER ROW, LONDON. 


TELEGRAPHIC ADDRESS: “AGEBEAY, LONDON.” CODE A B OC. 
All Letters should be addressed to the Proprietors, H, Alabaster, Gatehouse & Co. 


NOTICE TO SUBSCRIBERS. 


By special arrangement with the proprietors, we are enabled to supply any ot our Subscribers 
with that excellent monthly paper THE ELECTRICAL ENGINEER, of New York, post free, for 12s. 
per annum. Our Subscribers will, in this way, be enabled to obtain, at a very advantageous rate, this 
valuable compilation of American electrical news, edited by Frank L. Pope, Esq. 


NOTICE TO ADVERTISERS. 


The follcwing are the latest times up to which Advertisements can be received for publication 
in current week’s issue:—New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursday 2 p.m. 


ADVERTISEMENT RATES om APPLICATION. 


Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. Auasastes, 22, Paternoster Row, E.C. 
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0.’S FITTED WITH 
STEAM BOILERS 
ELIMINATING ALL 
LOCO, MULTITUBULAR, DEPOSIT ( 


LANCASHIRE and other types, | 0N BOILER PLATES. 


ENGINEERS & BOILER MAKERS, Constructed for High-Pressure Steaming. 


WALBROOK HOUSE LONDON. E.C ILLUSTRATED PRICE LIST UPON APPLICATION. . eat 


Works: 8. street,  LONdON Office of HALL & C0., page Sun 


~ INCANDESCENT LAMPS 


. EVERY, NECESSARY FOR ELECTRIC LIGHTING. A Sater 


F .Zopke 


DYNAMOS OF THE BEST CONSTRUCTION. Qn: “<8 


MEASURING INSTRUMENTS AT LOWEST PRICES 3811 _ 
F. ZOPKE, Wilhelm-Strasse, 98, BERLIN, W. 


GUARANTEED. 


HARTMANN & BRAUN BOCKENHEIM-F RANKFURI: 


Voltmeters for electric-Light-Installations 
with long intervals at the place of use, or with possibly regular peqia, - 
in different gauges. > 

Voltmeters as Controlling-Instruments for Installers. 
Simple Voltmeters for galvanoplastic purposes. -~ 


Ammeters in every adjustment measuring up to 1000 Amperes. 
Simple indicators for electric currents up to 5, 10 aud 25 Amp. 
Counters for Electricity, Instrum. for the examination of in-ulations etc, 

Barge Sets of Besistance-Coils with bridge, also for technical purposes. 

 ‘Galvanometers for workhouse and Installations, 
Instruments for the examination of lightning - conductors. 
Batteries of own construction, well suited for all purposes. 
Pricelists with illustrations free on application. 


INSULATING PRODUCTS. 


VULCANITE & EBONITE. 
_..CELLUVERT FIBRE. 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE ‘TO ORDER. 
=. WULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Pure Pore Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber Tape. 
; Rubber Goods of all kinds for Electrical Purposes. 


‘PATENT COTTON “SIMPLEX” BELTING 


For DYNAMO, MAIN, and OTHER DRIVING. 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments, and gll kinds of 
India-Rubber Goods in Stock, and to Order. 


PRICE LIsTs ON APPLICATION TO 


DAVID MOSELEY & SONS, 


CHAPEL FIELD WORKS,. 
ARDW IczE, MANCHESTER. 


WARHKEOUSES: 
2, 4, & 6, New Brown St., MANCHESTER. 57, Miller Street, GLASGOW, 14, Place Sainte Gudule, BRUSSELS. 
14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 29, KI Reichenstrasse, HAMBURG. 
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TELEPHONE No 1.982. Telegraphic Address: PLATESSA,” LOVDON. 


POOLE WHITE, 


58 & 59, BREAD STREET, CHEAPSIDE, LONDON, E.C 


\\\\ 


| 


No. 15,252. 


MANUFACTURERS AND SUPPLIERS 


TO THE 


TRADE * ONLY 
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WILLIAMSON, 


BALMORAL BUILDINGS, 
91, QUEEN VICTORIA ST., LONDON, E.C. 


Appleton, Burbey « Williamson 


MAIN AND DISTRIBUTING SWITCHBOARDS. 


Appleton, Burbey & Williamson 


CHINA SWITCHES, FUSES, CEILING ROSES. 


Appleton, Burbey & Williamson 
CHINA WALL SOCKETS AND LAMPHOLDERS. | 


Appleton, Burbey Williamson 


oo | MAIN AND BRANCH SWITCHES WITH PATENT 
| ADJUSTABLE CONTACTS. 


Appleton, Burbey &« Williamson 


WOOD CASING TO ANY PATTERN. 


Appleton, Burbey & Williamson || 


ELECTRIC BELLS, INDICATORS, PUSHES, &c. 


Appleton, Burbey &« Williamson 


| FIRE AND BURGLAR ALARMS, BATTERIES, WIRES, &. _ TI 
| 
ILLUSTRATED CATALOGUE ON APPLICATION. 


STEAM WORKS, HATTON GARDEN, 


| 
| 
i | 
a 
\ 
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UPWARDS OF 


5.500 


IN DAILY USE. 


Estimates Free for Supplying and Fixing LINE _ 
Telephones and Lines any distance. : 
Liberal Terms to the Trade. 


UNIVERSAL 


TELEPHONE CO., 


11, Queen Victoria St, 
LONDON, E.C. | 


UNIVERSAL” 


ELECTRIC 


TELEPHONES 


SOLD OUIRIGIT. 
ALL RIGHTS GUARANTEED. 
Suitable for all purposes. 


PRICES 


[Ee ] or WIRE —» From 25s, to 80s, 
PER INSTRUMENT. 


IMMISCH | 
ELECTRIC MOTORS & DYNAMOS 


FOR TRAMCARS 
PUMPING AND HAULING MACHINERY, 
ELECTRIC LAUNCHES, &c., &c. 


Telephone 
No. 3188. 


List of Sections, Prices and Discounts in all Woods free, 


For Full Particulars, Prices and Estimates apply to- | Mahogany and Timber Importers, Importers of School Board Flooring Blocks, Figured 
M | M M | SC Ha & CO Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods, 
: | 3267 Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.W. 


Saw Mills: Stanley Bridge Wharf, King's Road, CHELSEA, 
Branch Yard: 65a, Poland Street, Oxford Street, W. 2871 


MALDON WORKS PRINCE OF WALES ROAD, LONDON, N.W. 


CHARLESWORTH, HALL 


Glectrical Gnogineers, 
RICHMOND HILL IRON WORKS, 


OLDHAM. 


SILVER MEDAL, BARCELONA, 1888. 
MAKERS OF 


HIGH-SPEED 


For Direct Driving Dynamos, Pumps, Fans, &c. 


For Incandescent and Are Lighting, Plating. Special Slow 
Speed for Ship Lighting. 


MOTORS. 


SEARCH-LIGHT PROJECTORS, 


Complete Apparatus for the Night Navigation of the Suez 
Canal, approved by the Company, &c., &e. 


The following sized Dynamos are now kept in Stock or in 
progress. NO SPARKING or OVER-HEATING. 


Lamps Amps. Volts. Speed. | PRICE. 

84 42 100 900 

180 9¢ 100 1020 £95 
240 | 120 100 960 £110 
420 210 825 £165 


PROJECTORS IN STOCK. 


London Agents: EWEN & CO., Engineers, 87, WALBROOK, £.C. 
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WESTERN ELECTRIC CO. 


APPARATUS. 
ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E.C. 
| CHICAGO, NEW YORK AND ANTWERP. 1 


CEN TRAL STATION 


CROMPTON & COMPANY, LIMITED, have erected, or are now 
erecting, Central Stations, and manufacturing machinery for same, 


to supply 


“Os 321,000 LAMPS. 


This represents two-thirds of the total horse-power being put down 
in this Country for Continuous Electric Supply, or in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. 


Full information on the latest developments of Electrical Engineering and Tenders for Central Stations of 
any magnitude, can be obtained by applying to— 


CROMPTON CO., 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works:—-CHELMSFORD & LONDON. 
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THE SCHOOL OF SUBMARINE TELEGRAPHY 


AND 


ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SQUARE, LONDON, W. 


Manager:—Wm. LANT CARPENTER, B.A., B.8c., F.C.S. 

Secretary:-LEON DRUGMAN, A.S.T.E. 
Senior Instructor:—CHAS. CAPITO, M.1.M.E., M.8.T.E. and E. 
: ie - Establishment is now the largest and the most fully equipped School of its kind. It possesses, amon ae additions, several 

Dynamo Machines and Electric Motors, a 6-horse Boiler and Steam Engine, a Gas Engine, 42 . Accumulator Cells, 

Lathes, &c., as well as several kinds of Arc and Incandescence Lamps and a Photometer Room. Both Theoretical and Practical 
Training can therefore be obtained. Since its opening in 1868 more than 3,000 Pupils have passed through the School. At 
the end of the course of instruction, an Examination for the CzrtiFicaTz oF THE ScHooLn is conducted by an Examiner of 
high standing, unconnected with the School. New Courses usually commence early i in January, May, and September. 


For full prospectus, terms, &c., apply to the Secretary, 12, Princes Street, Hanover Square, W. a 
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ELECTRIC LIGHT ENGINES 


ALL CLASSES OF BNGIN SS 
MANUFACTURED BY 


Database and Prices on application. 


DOCK 
Q,, xovse, BILLITER ST., 
LONBPON, E.c. 
(Late 161, Queen Victoria Street.) 
All Goods are made at our 


ior Dynam Works, London, , 
rong OF THE ASBESTOS TRADE. Light Leads. 


ASBESTOS FIRE-PROOF PAINT, for protecting wood- 
<, The ONLY LY COMPANY work, troughs for leads, &. Specify “ SALAMANDER” Brand. 


y in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. Depots: NEWCASTLE-ON-TYNE, Quay Side; 
_ FINE ASBESTOS THREAD, for covering wires. MANCHESTER, 34, Deansgate; LIVERPOOL, 
and working rking Asbestos ASBESTOS COVERED WIRES. 8 47 and 49, South John Street; GLASGOW, 60, 


% Z West Howard Street ; CARDIFF, Mount Stuart 
Mines in both ITALY parent saLAMANDER LUBRICANT, for Dynamos, &. «RISTOL, Provident Ruildines, 


and CANADA. 3647 PACKING, NON-CONDUCTING COVERING for Bollers,&c. Street; ST. PETERSBURG, Gostinoe bvor. 


LIMITED. 


EREDERICE coO., 


CALEDONIA WORKS, HALIFAX. 
Contractors to Her Majesty's Government & Railway Companies 


BEST REFINED THLEPHONE WIRE. 
PATENT GALVAN. ELE GRAPH WIRE. 


SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE, hard drawn, high conductivity—long lengths. COPPER WIRE and TAPE for 
Lightning Conductors, &e. COPPER WIRE, all sizes for covering STRAND WIRE ~ —— 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


F. WIGGINS & SONS, LONDON, M C A. 
MICA MERCHANTS, [ Telephone No. 2248. 
Manufacturers of Mica Goods for Philosophical and ALL parpeoes. 


CONTRACTORS TO HER MAJESTY’S GO 


NEW AND CHEAP PATENT LAW. 
PATENT OFFICE. |Wm. M. FOXCROFT 


‘it NT.|), (Successor to the late W. Fowcroft, also F. Lucas), 

Telegraph and Telephone Case Manufacturer, 
FLEET STREET) 

oO N DO 36, PEROIVAL STREET AND 9, SMITH STREET, 

; CLERKENWELL, LONDON, E.C. 


| Pamphlet of Costs Gratis. 
Po 4 Thirty-five Years’ special practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 

eee il Inventions. Photometer, Telephone Cases, Battery Boxes, &c., &c. 


Provisional Protection (9 months 
= Fall Patent (4 years PRIZE MEDALS, LONDON, 18h; PARIB, 188. 


3184 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1800). 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &e. CONTRACTORS TO H.M. GOVERNMENT. 


Sole Agents in England for Sir William ‘Thomson’ 3 Standard Electric Instruments. 


Highest Award Paris Exhibition 1889. Only “Grand Prix” to any English Electrical Exhibit. 


Telegraph Address: “OHM,” LONDON. Telephone No. 3852. 
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RUSTON, PROCTOR CO., 


SHEAF 
IRON WORKS, 


LIMITED. 


LINCOLN & LONDON 


IN FUEL 


ECONOMY 
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MANUFACTURERS OF 


CORNISH & LANCASHIRE BOILERS, WITH WELDED AND FLANGED FLUES 
LOCOMOTIVE, CYLINDRICAL & VERTICAL TUBULAR BOILERS 


FOR HIGH WORKING PRESSURES. 
SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 
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senna. THE FOREIGN & COLONIAL 


ELECTRICAL POWER STORAGE 


4 GREAT WINCHESTHR STREET, LONDON. 


E.P.S. AccumuLaTors 


Supplied Direct in ITALY, PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPE, 
INDIA, CEYLON, &c.,and through Licensees in RUSSIA, SWEDEN, NORWAY, DENMARK, 
AUSTRIA, HUNGARY, GERMANY, and the AUSTRALASIAN COLONIES. 


Wo 


This Company owns the Letters Patent, granted |} 
in the above Countries to Faure, Sellon, Volckmar jf 
and others for the construction of SECONDARY ff 
® BATTERIES or ELECTRICAL ACCUMU- 

LATORS 


Under these patents (amongst other points) is | 
covered the employment of spongy metallic lead, or | 
of salts or oxides of lead in any way applied to or [ 

m packed in interstices of or between lead plates, and | 
~ the use of perforated, interstical, corrugated, {jf 
roughened and indented plates of whatever shape. 


SAAN 
TRACTION CELL. 


LIGHTING CELL. 


ELECTRIC LIGHTING OF TOWNS AND ELECTRIC TRACTION ON TRAMWAYS 


OUTSIDE THE UNITED KINGDOM. 


Write for Price Lists of Storage Batteries, Dynamo-Electric Machinery and Accessories. 


Go, 


LIMITED, 


66, VICTORIA STREET, LONDON, S.W. 


Works :—BIRMINGHAM. 


LARGE STOCK OF ae 


PLAIN FITTINGS 


IN LONDON. 
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“INSULATED WIRES. 


ALL KINDS OF WIRE FOR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL WORK. 


Lighting, Flexible Leads, 


BLAKEY, EMMOTT & CO., Lr». 


FIADLIPAX, 


Chandelier Wirrs, 
In Silk, Cotton, Worsted, &e, 


D. 


PRICES OF ANY WIRE ON APPLICATION. :: 


MOSELEY’S 
PATENT 


POCKET ELECTROMETER. 


A Perfect Ammeter (from 
1-10th to 1,000 amperes), 
Wireman’s Detector and 
eee Pole Indicator, as well 
as a thoroughly practical 
Volt and Ohmmeter, &c.- 
See “Electrician,” March 
14th, 1890, 


PRICE, Post Free, 2s. Od’ 


trided to 5 amps., 5 volts, ana 5 ohms, 
with a 5-standard ohm restetance co'l ) 


DIRECT FROM THE MAKER, 


W. MOSELEY, 82, Montpelier Rd., Peckbam, London 


ARTHUR B. GILL & Co., 
Glectric Zight and General Gugineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS, 


Telegraphic Address: “ TORQUE.” 2949 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


WworKs:- BARNSLEY. 


Telegraphic Address:—“CARBUN BARNSLEY.” 3598 


WIRES. || 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric 
Bella, Telephones, Electric 
Lighting, &c., &c. 


UNITED ELECTRIC WIRE Co., 


14a, Clerkenwell Green. London, E.C. iz 


ANWOPE C° 


BUCKLERSBUL URY 


THOMAS BARRACLOUGH & CO., 


Makers of all the most Improved Machinery for Electric Wire ana 
Strand Covering, Lapping, Taping, Braiding, &<., 
ALSO FOR 
STRANDING AND MAKING (> AX ESE. ESSS OF EVERY SIZE AND DESCRIPTION. 


Globe Works, Rochdale Road, Manchester. jg 


ELECTRIC ke. 


Guaranteed free trom Infringements, Reli- 
able and Cheapest on the Market. Prices 
frem 14s. each, + ubject to large Trade discount. 

Our PATENT PENDULUM Indicators are 
Adjustable, Simple, exceedingly Cheap, and 
give great satisfaction. Stampings to any 
pe ete at low prices forcash. Price Lists free, 

d special terms to Merch: nots and Shippers. 


BAUGHAN & CO., 


Manufacturing 
CHARLBURY. 3302 


CASE WORKS, 
5, PHENIX PLACE, 
GOLDBATH FIELDS, LONDON, W.6., 


MANUFACTURERS OF 


Every description of Cases 


BY MACHINERY 
FOR 


TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 


MAKERS OF 2968 


THE SGHANSCHIEFF PORTABLE BATTERY GASES. 


| 
special terms to the trade. | 
]|vQYQQ 
‘ 
q 
a ELECTRICAL 
CAL cast Works] 
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APP Ss, ELECTRICAL INSTRUMENT MAKER, 


INDUCTION COILS. > RESISTANCE COILS. 


TRANSFORMERS, IRON RESISTANCES, SPECIAL 


TEST INSTRUMENTS OF Mi. EXPERIMENTAL APPARATUS. 
EVERY DESCRIPTION. MODELS FOR PATENTS. 
DYNAMOS. ELECTRIC LAMPS, 

STORAGE CELLS. @ SURVEYING & ASTRONOMICAL 
ELECTRIC LIGHT lee NAUTICAL INSTRUMENTS. 
INSTALLATIONS. MATHEMATICAL INSTRUMENTS. 


IBAILEY’S MOTORS 


Actuated by STEAM, WATER, HOT AIR, PETROLEUM OTL, &c. } 2)" 


FOR ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, DOMESTIC AND STABLE MACHINERY: WATER RAISING, as, a 


BAILEY’S PATENT HAAG’S PATENT 


“ BAILEY-FRIEDRICH” SAFETY STEAM MOTORS.: HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE. 


Inexplosible Steady-Running, and Portable. Consumes 2 quarts of water per H.P. per day only. ae For other 


HAAGS’ PATENT HAAG’S PATENT BAILEY’S PATENT BAILEY’S PATENT BAILEY’S PATENT 


WATER MOTOR. HIGH-PRESSURE WATER MOTOR. =“ THIRLMERE” WATER waren. HYDRAULIC ORGAN BLOWER WATER MOTOR PUMPING ENGINE 


y be driven by Town For use in Mines, and places Much used for Telephones, a OR WATER ENGINE. For Lifting a portion of the water 
HA or other y ontlebie where high water pressures mos, and small installations 0 the Mostly used for driving the which drives the Engine to a 
water supply. are available. Electric Light. Feeders of Pipe Organs. higher elevation. 


JUST PUBLISHED.—“ BAILEY’S MOTORS,” ” an n IUustrated Catalogue of the various Motors manufactured by W.H B.& Co. Post Free, is. 


W. H. BAILEY & Co., Ltd., _, Mibign Works Manchester. 


W. T. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices :—27, Martin’s Lane, Cannon Street, London E.C. 


TKLEPHONE No, 17%, WORES:—NORTH WOOLWICH. 


WManufacturere of 
SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES, _ 


DYNAMO WIRE 
Silk Covered Wire, 


FLEXIBLE cOoORDS, 
AND 


ELECTRIC LIGHT CABLES. 


| 
| 
ELEOTRIO LIGHT. TELEPHONE. 
a 
TELEGRAPH. TORPEDO. 
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PHOSPHOR BRONZE 
CASTINGS, 
Phosphor Bronze 

for Springs, Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 


Wire of Great Tensile Strength 
and High Conductivity for Telephone 


THE PHOSPHOR BRONZE €0., 


LIMITED, 


- 87, Sumner Street, Southwark, London, 8.E. 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


ASPINALL’S ENAMEL. 


COPY OF LETTER JUST RECEIVED AT NEW CROSS. 
A LEADING AND WELL-KNOWN ELECTRICIAN WRITES: 


“Having used your ENAMEL considerably for various purposes, I find that it has GOOD INSULATING 
PROPERTIES FOR ELECTRICAL WORK, being much better than the usual Insulating Compounds in use, 
which do not give such an appearance or finish as your ENAMEL.” 


SOLD EVERYWHERE, in Tins; or Post Free, 7d., 4s. 6d., and 3s. ; for BATHS, 9d., 1s. 9d., and 3s. 6d. from Works, — §.E. 
REJECT WORTHLESS IMITATIONS. 


INSULATOR. 


bh HIGHER EFFICIENCY TR ANSFOR M F R 


ANY GLOSED-CIRCUIT TRANSFORMER IN THE MARKET 


No Heat. Perfect Insulation. PRICES include Terminals, Base, &c. 

: Fireproof Cases Extra. 

2 40 0, 300°| 12) 30 0 0 
ALTERNATING and. PRI E 50 | 2 | 0 400 | 16 38 0 O 
CONTINUOUS CURRENT WATT- 12 | 4/1218 500 |20| @ 0 

| 250 | 10) | 

IRON THSTED FOR THE TRADE. | | 


Wedo not recommend this size. 


BROOM ‘HALL WORKS, TEDDINGTON, ENGLAND. pci SIZE TO ORDER 


Orn’ nd all Electrical Purposes. 

4 Patent Siliciam 

4 | Bronze and Silicium Copper 
and other wearing parts and Telegraph Lines & other 
of Machinery SOLE PROPRIETORS O Electrical purposes. 
Of the British and Colonial Patents, 

2 


ADOPTED BY THE 
PRINCIPAL 
Electric Lright 


LAMP HOLDERS & OTHER 


DORMANeS 


T 
FitTTINGS. 


SWITCHCS, CUT-OUTS. 


razenose Sf. 
AN CHESTER. 


INDE TO ADYDVERTISE RENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered ‘under any one Heading in this Index free of charge 
but if repeated un under other headings, ea. per week is chargnt | for each additional entry. 


Aceanmulators. Page 
Drake & Gorham ... 
Foreign & Colonial E.P. Ss." 
J. & Sons ( Koxes only) 
Arc Lamps. 
J. H. Holmes & Co.... 
Johnson & Phillips 
J. & W. Roper 
Simplex ove eee 
Statter & Co. ose 
Asbastos.— Bell’s Asbestos Co. 
United Asbestos Co. 
Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 11 
Batteries. 
India-rubber, G.P. & Tel. Wks.Co. 20 
Johnson & Philli os if 
Telegraph Mfg. Sp. 
Battery Jars.—J. Seams & Son 13 
Price, Sons & Cu., ... 15 
J. Stiff & Sons 12 
Bells. 
Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 10 
Sheppard, Allarton & Madeley 


BRelting.— Webb & Son 
Boilers.—Babeock & Wilcox Co. 
Ewen « Co. ... 


Sup. 16 
KS. 
Berly’s Electrical Directory 14 
Electrical Pocket Book ... 
Gas and Petroleum Eagines 
Journal Inst. Elec. Engineers 
Cabinet Work.—Eclipse Works 
W. M. Foxcroft... 
Castings.— Phosphor Bronze Co, 
Chemicals. 
Boor & Co. a 
Dynamos.—Audrews & Pieces 
Bolling & Lowe ... 
Giilcher Electric Light & P. 
J. H. Holmes & Co. 
M. Immisch.. 
Johnson & Phillips .. 
Laurence, Paris & Scott . 
C. Oppermann 
C, A. Parsons & Co. 
J. & W. Roper 
Stanley & Davies 
J. G. Statter & Co. 
Ebonite. 
Harburg India Rubber Comb C-. Sup.11 
D. Moseley & Sons... . Sup. 16 
North British Rubber Cc. 13 
Electrical Engineers and Contractors. 
Acme Electric Works Sup. 
J.D. F. Andrews & Co, 
anes & Preece . sib Sup. 
Appleton, Burbey & Williamson Sup. 
Blakey, Emmott & Co., Ltd. 
R. Bolton & Co... 
Callender’s Bitumen Tel. &c.Co. . 
Charlesworth, Hall & Co. . 
Crompton & Uo. 
Drake & Gorham ... 
Electrical Eng. Corporation 
Elliott Bros. vee eee 
W. T. Goolden & Co. -. Sup. 
India-rubber & ‘Telegraph Works Uo,20 
Johnson & Phillips eee 
Laing, Wharton & Down... 
Laurence, Paris & Scott ... 
Paterson & Cooper bg 
Rashleigh Phipps & Dawson 
C. A. Parsons & Co. 
Poole & White 
Keid Bros. ... 
Ernest Scott & Co. 
Ronald A. Scott 


Sup. 
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Sup. 
Co, 

Sup. 
Sup. 
Sup. 


Sup. 
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Sup. 


1 
Sup. 4 


BookK ADVERTISEMENTS APPEAR ON Page 14 


} 
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Electrical Engineers, &¢.—Cont. 


Sharp & Kent 
Swinburne & Co. ... 
‘Telegraph Mfg. Co. eee 
Western Electric Company 
Westinghouse Electric Co. 
Woodhvuuse & Kawson United 
Electric Light. 
Brush Electrical Engineering Co. 10 
Bernstein Electric Lamp Co. ... 12 
India-Rubber,G. P.&Tel. Wks.Co. _ 1 
Johnson & Phillips 1 
Laurence, Paris & Scott ... 
Thomson-Houston ... 
Electric Light Uarbons, 
are Electrical Engineering Co. 
H. & F. Chamberlain — 
Genl. Elec. Co., Ld. (@. Binswanger.) Sup. 
Johnson & Phillips 
Lacombe & Co. ove 
Woodhoure & Rawson United 
Light Fittings. 
Dorman & Smith ... 
Electrical Accessories Co... 
Faraday & Son... 
Genl. Elec.Co., Ld. (@. Binswanger.) Sup. 
Rashleigh P hipps & Dawson 
B. Verity & Sons ... 
Walsall Electrical Co. 
Enamel.— Aspinall & Co. 
Endolithic Ivory. 
Endolithic Ivory Co. 
Engines for Electric Light. 
W. H. Bailey & Co. 
Browett, Lindley & Co, 
Davey, Paxinan & Co. 
Greenwood and Batley 
Marshall, Sons & Co. 
John Musgrave & Sons 
Priestman’s Oil Engine 
Ransomes, Sims & Jefferies 
Robey & Co, a 
Ruston, Proctor & Co. 
Stockport Gas Engine 
Willans & Robinson 
Fibre.—David Moseley & Sons 
Fire Insurance. 
Pheenix Fire Office 
Fuel Economisers. 
E. Green & Son 
Glass Manufacturers. 
Genl. Elec. Co., Ld. (@. Binswanger.) Sup, 
Incanduscence Lamps. 
Sunbeam Lamp Co. 
Woodhouse & Rawson United 
India-Rubber. 
India Rubber, G. P. & Tel. Wks. Co. 
D. Moseley & Sons Sup. 
Insulators, &c.— Bourne & Son 
Price, Sons & Co. 
Stiff & Sons... eee 
Telegraph Mfg. Co. 
Lubricants. 

W. H. Willcox & Co. 
Manatactring Electrictans. 
A. Apps see 

Dorman & Smith 

Elliott Bros. 
Fowler, Lancaster & ‘Co. 
Gent & Co. 
A. B. Gill & Co. 
Hartmann & Braun 
International Electric Co. 
King, Mendham & Co. eee 
Laurence, Paris & Scott ... 
W. Moseley ... ove 
Nalder Bros. 
J. Orme & Co. 


ll 


Sup. 


eee 


Sup. 


‘Sup. 12 


19 
6 
Sup. 9 


6 | 


15 | 


raae 
| Manufacturing Electricians,—Cont. 
Price, Talbot & Co. 
‘Telegraph Mfg Co. 
H. Thorpe ... 
Walaall Electrical Comnany 
Woodhouse & Rawson United 
F, Zipke 


Mica.—F. Wiggins & in 


Motors.—Cuttriss & Co. hes 
Gilcher Electric — & P. Co. 
M. Immisch 

Patent Agents. —H. 

Poler. 
Johnson & Phillips (Wood and Iron). 
Joseph Aird (Wronght Iron and Steel), 


Porcelain Appliances. 
Dorman & Smith ... ove 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 
W. Wood & Co. Sup. 


Porous Cells.—J. Stiff & Sons 


Shafting, &c. 
Harpers, Limi 
J. Jardine ... 

G. Richards & Co. . 


Railway Signals. 
Saxby & Farmer 


Scaffolding.—W. Ebeling 


Schools and Classes. 
School of Telegraphy 
Screws.—Davis & Timmins ... 
Switches. 
Appleton, Burbey & Williamson Sup. 
Faraday & Son 
Genl. Elec. Co., Lda. Binswanger.) Sup. 
Walsall Elec trical Co. Sup. 
Woodhouse & Rawson United 
raph Engineers. 
ohnson & 
Telegraph Mfg 
Telephones.— Baughan & Co. 
Consol. Tel. Const. & M. Co. 
Stanhope (‘o 
Universal Telephone Co. . 
Tools.—Chas. Churchill & Co. 
Tuabes.—Joseph Aird ... 
Turbines.—F. Nell 
Vuleanite (see Ebonite). 
Watches (Non-Wagnet ) 
li. W. Bedford 
| Wire (covered). 
Fowler-Waring Cables Co, 
W. T. Glover & Uo. 
W.T. Henley’s Telg. Worke Co. 
London Electric Wire Co. 
Midland Electric Wire Co. 
Phillips Bros. 
W. Rickard .. 
Telegraph Mfg. eee 
United Electric Wire Co.... 
Woodhouse & Rawson United 
‘Wire (uncovered). 
Davis & Timmins ... 
Ramsden, Camm & Co. 

F. Smith & Co. 
| Wire Covering Machinery. 
T. Barraclough & Co. 

' Wood Casings.—S. Elliott ... 

Genl. Elec. Co., Ld.(@. Binswanger.) Sup. 
I.7.&G. Harris one 
Vigers Bros. 

Woodhouse & Rawson United 
OF SUPPLEMENT. 


Sup. 2 


eee 


Sup. 7 
1 


Sup. 


Tel 
«Sup. 
Sup. 
Sup. 
Sup. 


Sup. 


11 


MiIsceLLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, fe., 4¢., appear on Sup. 11 (middle of paper.) 


CROMPTON & CO., LIMITED st sur. 20 
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FARADAY 


ELECTRIC LIGHT FITTINGS. 


{June 27, 1890. 


8, BERNERS STREET, W. 


Edinburgh Exhibition—stall No. 87. 


INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade have «gain and n urged the necessity of a_i the “Lock” and “ Block” systems ay emcee connection between the Telegraph Iustru- 
ments and Lockin, effect “inter: together with with supplementary tic Train Action, m reiiably 
accomplished and ht into Messte Bax! FaRM or assigned to them. For 


ug 
Particulars, Plans, and Estimates, apply 


SAXBY & FARMER, new Signal Contractors Canterbury Road, KILBURN, LONDON, N.W. 
Manufacturers of Rathwoay Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every descripiton, Electrical and Mechanical, 1448 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


Telegraph Address:— 3 
eas 
— = == pet Horizontal High "Compound 
cheapest, most durable and sasdEsa 3 o Gold Medals and One Siver 
wost reliable in the market. Erte Laas ent SUESESESS for their Steam Engines and Boilers. 
DAYEY, PAXMAN & CO., Engineers, COLCHESTER. 


E 


2066 


Lonpon (Frick: 1389, QUEEN VICTORIA ST 


MORDEY=VICTORIA }® 


ALTERNATE CURRENT 
CENTRAL STATIONS. 


LAMPS, 


THE BRUSH ELECTRICAL ENGINEERING Co, LTD, 112 BELVEDERE ROAD, LAMBETH, LONDON. 8.E. 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON.” 


RASHLEIGH PHIPPS DAWSON, 


SHOW Rooms: 53, BERNERS STREET, LONDON, W. 


The Best and most Artistic Show of Fittings in London. 


ELECTRIC LIGJAT ENGINEERS AND CONTRACTORS. 


COMPLETE INSTALLATIONS, OR WIRING ONLY, CARRIED OUT PROMPTLY. ALL WORK GUARANTEED. TRADE SUPPLIED. 


NEW PATENT CEILING ROSE, 
Approved by all the Fire Offices and Supply Companies, Is. 1d. net. | ‘‘ The most Perfect Ceiling Rose in the market.” 


WorRES: WHLLS MEWS, W. 


x 
4° 
4 
“4 
a 
a 
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WOODHOUSE & RAWSON’S 


ELECTRIC TACHOMETER, 


SPEED INDICATOR 


TORPEDO BOAT TYPE. 


FOR PERMANENT FIORN’S PATENT), 
ATTACHMENT. 


For use with 


ELECTRIC LIGHT 


Engines and Plant 
and 


GENERAL MACHINERY. 


Price, Complete, £7 10s. 


The most sensitive possible. Will reproduce every movement of the Engine Governor. Detects slipping 
of Belts or Gearing. Completely independent of gravity. May be used for Engines on any track, 
Steam and Electric Trams. Marine Work a Speciality. 


DESCRIPTIVE LIST SENT ON APPLICATION TO 


WOODHOUSE RAWSON 


UNITED, LIMITED, 
88, QUEEN VICTORIA STREET, LONDON, E.C. 
41, Piccadilly, BRADFORD, and Cornbrook Telegraph Works, MANCHESTER. ,. 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON, WN. 
TELEGRAPH ENGINEERS AND OONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION. 


BITUMEN TELEGRAPH WATERPROOF 


101, Leadenhall Street, LONDON, telegrams: “CALLENDER, LONDON.” ‘Telephone, No, 4,485, 
LIVERPOOL: 36, Dale Str. et, 
Works: ERITH, KENT. Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411. 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 
FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric CablesARMOURED-Metal Sheathed. 
ABRIAL CABLES. 1885 


7 
| 
= 
4 

Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 209 : 
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B. VERITY & SONS, 


SHOWROOMS IN KING STREET, 
COVENT GARDEN, Lonvon, 


Contain the LARGEST and FINEST SELECTION of 


ELECTRIC LIGHT FITTINGS. 


ELECTRIC CRANES FOR CENTRAL 


RECENT IMPROVEMENTS. 
R. BOLTON & CO., Engineers, 110, Leadenhall Street, LONDON, E.C. 


WILLIAM RICKARD, 


DHRBY. 


STIFF & SONS, ELECTRICAL WIRES 


LAMBETH LONDON, Insulated with Silk, Cotton, India-Rubber, 
MANUFACTURERS OF Gutta-Percha, &c., &e. 


Testimonials show 30 to 50 meltings each. FLEXIBLE cCORDS A SPECIALITY. 


STONEWARE INSULATORS, 


LARGE STOCK OF ALL PATTERXS AND SIZES, 
SWITCH BLOCKS, FUSE BLOCKS, L oT T 0- 0 T 0 
Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. 
Every kind of Electrical Stoneware. 
AWARDS:—PARIS AND VIENNA ELECTRICAL EXHIBITIONS. 2 From to 50 


For Driving 
FANS, PUMPS, 


THE BERNSTEIN ELECTRIC LAMP 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, $W. peI2 7 GENERAL. MACHINERY. 
OWNERS of the BERESTEIN SYSTEM of ELECTRIC LIGHTING. 


Enlarged Mlustrated Catalogue 


6H The lamps of this Company are of low resistance, and j now rendy. 
entirely free from the claims of other companies. & CO. Leeds. 


Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 


Cheap, Efficient, Strong, Silent. No Sparking! No Overheating! 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


J OHN & Wm. ROPER, BRADFORD, Yorks. 


%, 
2, 
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GULCHER ELECTRIC LIGHT & POWER COMPANY, Lto. 


ARE NOW MANUFACTURING SPECIALLY FOR THE TRADE. 


BATTERSEA 
DYNAMOS. 
300 Lights, £2175 | 
400, £220 
600, £265 
650 


BATTERSEA 


MOTORS. 
HP. £17) 
83 £220 
40 HP, £266 
65 ALP, £920 


3121 


For Catalogue and Particulars apply to ILA NAGER, BATTERSEA FOUNDRY, 


JOSHPH BOURNE & SOW, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high ore of vitrefaction combined with great toughness and strength. 


Brown Stoneware. White S 
Economy Strength and Durability combined. 


Brown Porcelain. Porous Cells. 
Prise Medal, Paris Electrical Kahibition. 


Special Shapes for Telephone and te Lighting Wires. 


Works: DENBY POTTERY, NEAR DERBY. 
London Office: NEW 8ST. PANCRAS STATION EUSTON ROAD, N.W. 3687 


RAMSDEN, CAMM & CO.. 


BRIGHOUSE. YORKSHIRE, 
Bron and Ateel Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


_ Contractors to H.M. Postmaster-tieneral, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. a6 


Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes. 
THE NORTH BRITISH RUBBER CO., LIMITED, 


Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; 
Newcastle-on-Tyne, 39, Grainger St.; Leeds,65& 66, Briggate. 4747 


of Accessories 
for the Transmission of Power, is# 
THE ONLY 
Complete and Perfect 
ONE IN THE WORLD 


BELT PULLEYS, 


Belt Flywheels, Step-Cone Pulleys, 


HYDE NZAR MANCHESTER, 


Exc 
| 


(PATENT). 
Simplicity, efficiency and durability at considerably reduced prices. 
SOLE MAKERS-— 
STANLEY & DAVIES, 


Glectrical Gugineers, 


| | 
| 
4 —— TRANSFORMERS — Wo 
ARC -i@ ~ ELECTRICAL 
AMPS <RSEA APPARATUS | 
OE Ecectric Licht « POWER 
2 
° ° 
Wall-Boxes, Hangers, Brackets, Stools. pa 
REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 
HARPERS ..... ABERDEEN 
Our new st of TINGS of above, cwt,. 
| | 
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THE FOWLER-WARING CABLES 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


Sole Manufacturers of 


LEAD-COYERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 
TRANSMISSION OF POWER, 
And Underground Installations of every kind. 


SPECIAL ANTI- “INDUCTION TELEPHONE CABLES. 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH, 
HIGH INSULATION, 
LOW CAPACITY. 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS, 
FACTORIES, MINES, 
DAMP PLACES, &c. 


GOLD MEDAL, 


REFERENCES AND PARTICULARS ON APPLICATION. 


ROBEY Works, LINCOLN, 


HIGHEST AWARDS AT ALL 
RECENT EXHIBITIONS. 


THE COMPOUND “ROBEY” ENGINE. 
These COMPOUND “ROBEY” ENGINES work with a consumption 
of less than 2 lbs. of Welsh Coal per H.P. per hour when 
developing 23 times their nominal power. 


APL 
eee? 
@ NES, 
64-Wire Anti-Induction Telephone. 
< 
hh, 
Me 2 7 Y = 
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J. Ga. STATTER co., BD., 


ALLIANCE ENGINEERING WORKS WEST DRAYTON NEAR LONDON. 


London Office: PRINCE'S MANSIONS, 68, VICTORIA ST., WESTMINSTER. 


% ALLIANCE’ DYNAMOS AND MOTORS for al! purposes. All Pt —4 for immediate delivery. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 
SPBCIALT AUTOMATIC BNGINES and DYNAMOS for SHIP LIGHTING 
Everything Electrical. 


Write for Lists. Note to Contractors.—Messrs, Statter do not tender for wiring jobs. Telegrams: “Statier West Drayton.” 1931 


To S 


Of all descriptions, combining the greatest —— with highest possible insulation. Made in Bristol Stoneware (Drab or Brown) 
and Porcelain Stoneware (White), by 


PRICE, SONS & CO., 79, Turnmill Street, LONDON, E.C. Works :—BRISTOL 
Government and Railway Contractors. Prize Medals wherever exhibited. ass 


ERNEST SCOTT & Co., 


NEWCASTLE-ON-TYNE, 
Electrical and General ECuginecrs, 


TYNE DYNAMOS, 


TYNE ARC LAMPS, 
TYNE TRANSFORMERS. 


Complete Installations erected by siesienenth men at 
home and abroad. 


SPECIAL TERMS TO THE TRADE. 
Complete Catalogue om application. 


Offices: Telegraphic Addresses: 
LONDON: 110, Leadenhall “ Boltonite,” London, 
MANCHESTER: 24, Victoria Batiain ngs. “ Ampere,” Manchester. 
HUDDRRSFIELD : Lancaster Yard, Cloth Hall St. “Dynamo,” Hudderstield. 
GLASGOW: 53, Waterloo Street. * Roots,’ Glasg: Ww. 
JOHANNESBURG SOUTH AFRICA, “Mulhanse,” 


MARSHALL, SONS & Co., Ltp 


Britannia Iron ew Gainsborough. 
LONDON OFFICES, SHOW ROOMS AND STORES:—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD EC. 


COMPOUND STATIONARY ENGINE & BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence 
for Engines; First Prize and Special Mention for Excellence for Thrashing Machinery. 


Calcutta International Exhibition, 1884, 
for Strength Efficiency and Economy. 


| Awarded First-Class Certificate and Gold Medal 


Let 


Tele rams foi London Depot: 
[ Engine, London.” 2969 
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New Catalogues, with Current Prices, free on apolication. 
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ASBESTOS 


EXPANSION EXPANSION 


INDIA- RUBBER — COMP 


SECTION OF SHEETING. 
PATENT 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. 


The above, which can only be obtained from this house, is The Centre from which the requisite elasticity is obtained 
recognised as the Most Efficient and Economical Jointing will adapt itself to uneven surfaces to which it may be ap- 
Material in use. It is composed of a specially-prepared plied, and allow the expansion and contraction to be fully 
India-rubber Compound, protected by a covering of Vul- taken up. The covering being of Asbestos Cloth, imparts 
canised Asbestos Sheeting, as shown above, and asit ’ ' a protection to the centre and so prolongs its elas- 
is the only Jointing Material which adequately - y ticity. For Manhole, Mudhole, Steam Pipe, 
combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is unequalled, 
HEAT RESISTANCE, the advantages it . and if applied as directed a ring can be 
possesses will at once be seen. } used many times over. 


BELL'S 


DFPOTS a DEPOTS: 
MANCHESTER; Cable Street, BELLS ASBESTOS. HULL: Humber Dock Basin. 
Blackfriars, 7 GLASGOW: 35, Robertson Street. 
LIVERPOOL: 2, Strand St., James St, i AMSTERDAM : 264, N, Z. Voorburgwal. 
BELFAST, DUBLIN, ANTWERP, BERLIN, . BARCELONA, TRIESTE, LISBON & GENOA, 


AGENTS.—BIRMINGHAM—BELL & CO., 7, John Bright Street. CARDIFF: BELL & Co., West Bute Street. 


BELL'S ASBESTOS BELL’S ASBESTOS , 
BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING NON- CONDUCTING COMPOSITION, 


Will effectually keep Boilers clean and re- Is the BEST LOCOMOTIVE PACKING made. 
move any Incrustation, without injury 
to the Boiler Plates or Fittings. Will reduce 

| loss by radi- 

ation, and 
saves 40 per 
cent. of fuel. 


COMPOUND HYDRAULIC PACKING | —— 


IS SPECIALLY SUITED FOR 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 


Is sent out 
dry in bags 
therefore = 
cheaper than = 
others sent 
out wet. 
All bags are marked as above. 


BELL'S ASBESTOS LUBRICANT. 


Any customer receiving 
Oil sold as Bell’s Asbestos , 
Lubricant, & Cask, Drum, 
or Corks not marked as 


Drums are marked as above. All Corks are sealed as above. 


| 
| 
ra 
< > "y . 
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BELL’S ASBESTOLINE. 


REGISTERED. 


“ADVANTAGES OF ASBESTOLINE. 


ASBESTOLINE is the most efficient Lubricant for all bearings. 

ASBESTOLINE is the cheapest Lubricant. 

ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 

ASBESTOLINE is the Cleanest Lubricant. 

ASBESTOLINE is favoured by Insurance Companies. 

ASBESTOLINE is the most Inodorous Lubricant. 

ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 

ASBESTOLINE has beaten all other Lubricants in making trials. 

) ASBESTOLINE is applicable in and out doors in every climate. 
ASBESTOLINE requires no BELL’ ‘ASBESTO s. 


labelled as above. 


All kegs 


CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE (, is for use in tropical climates, both ashore 


degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBESTOLINE A. is specially adapted to ordinary Land when the temperature is high. 

Engines and Machinery, in and out-door, in this country. | ASBESTOLINE CC, is designed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., where the bearings are heated by steam 

in temperate ‘climates, also on land when it is desirable to passing through, and sometimes is advantageously used 

have Lubricant stiffer than A. instead: of C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is. established, and it has never been equalled by any ether lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputatin is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been subjectei to,and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills,and other Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines. In Saw Mills,on Machines going up to 5,906 revolutions per minute, its work has never been approached 
by any other lubricant. On Electric Lighting Machinery, and in Steam-hips of all sizes throughout the world, the success of Asbestoline is unequalled, Muny engines and 
machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration, Engineering 
firms of the highest standing have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 Ibs., 56 Ibs., or 112 lbs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 
IWPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 
consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


BELL'S ASBESTOS 


BE 


SQUARE, ROUND. 
Every 10 feet has label as above, and bears our Trade Mark. 


Under this registered title are included the inventions of Mr. Field, and experience has provedithem to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases, 


In state wheter aquare or round ‘Fequired. =i 


BELL'S ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, 3.2. 


DEPOTS:—MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St. HULL: Humber Dock Basin. 
GLASGOW: 35, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 
No. 264, N. Z. YOORBURGWAL, AMSTERDAM. 


AGENTS:—3iRMINGHiM: BELL & Cd., 7, John Bright Street. CARDIFF: BELL & C0., West Bute Street. 2222 
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LIMITED, 


Serew Wlanufacturers, 
94, CHARLES ST., HATTON GARDEN, 


LONECON, E.C. 


TWO MEDALS 


AWARDED 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE GOODS ARE SHOWN FULL SIZE AND KEPT IN STOCK. 
61 62 63 64 65 66 67 


SOLE AGENTS FOR J. O. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, 


ALG SIZES IN STOCE. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 
Considerable Reduction for Large Quantities. 
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Telegraphic Address: ** Ageckay. London.” ARC Code, [Registered at G.P.0.as «@ Newspaper 
PRICE, INCLUDING 
a JUNE 27, 1890. INDEX, FOURPENCE, 


LONDON: PUBLISHING OFFICE, 22, PATERN OSTER ROW, E.C.—Svusscrrprion per annum, ~—— 
inclusive, in Great Britain, 19s. to ‘Countries in Postal Union, of the first class, 21s. 8d.; of the second class — 

India, Persia, &c.), 28s. Sonn See Senne D. Van Nosrranp, 23, Murray Street, and 27, Warren Street. 
Madame Vuvuve J. Borvzav, Librairie Etrangére, 22, Rue de la Banque. Breuin: A. Asner & ‘Co., 6, Unter den Linden. 


ELECTRIC LIGHT. 


CENTRAL STATIONS 


FITTHD COMPLETE 
FOR INCANDESCENT OR ARC LIGHTING 


ON EITHER THE ALTERNATING OR DIRECT CURRENT SYSTEM. 


KAPP ALTERNATING AND DIRECT CURRENT 


PATHNT ARC LAMP, 
Transformers, Switchboards, &c., &c., &c. 


MANUFACTURERS OF VULCANISED RUBBER CABLES AND BROOKS’S PATENT. UNDER- 
GROUND MAINS WITH LIQUID INSULATION. 


Patentees of the Fluid Insulator ‘for Owerhead Wires. 


CONTRACTORS FOR COMPLETE CENTRAL STATIONS 


The Metropolitan Company, Limited. 
The Keswick Electric Light Company, Limited, 


The Hong-Kong Electric Company, Limited, including 
Street Arc Lighting and Pumping by Electricity. 


JOHNSON PHILLIPS, 


ENGINEERS AND ELECTRICIANS, 


14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 


Works and Wharf: CHARLTON, KENT. 
Telegrams: “JUNO,” LONDON. A.B.C. Code, ith Edition. 


Telephone No, 1010. 
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7 THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. (lane 97, 1800. 
_ SILVER MEDAL, INTERNATIONAL ELECTRIC EXHIBITION, 1882. 


international Inventions Exhibition, 1885, GOLD NEDAL tor Machinery, SILVER MEDAL for Cables and Wire, 


Suspending, &, 

Double Concentric Elee- 

mm tric Light Cables for 
Ship Work. 


Cables for the Telephone, 
Contractors to H.M. Postmaster-General the Indian Government, the principal Railway, Telephone. and Electric Light Companies. 
MANUFACTURERS, BY PATENT PROCESSES, OF GLOVER’S PATENT COVERED IRON WIRE FOR AERIAL LINES. 
Glover’s Patent Covered High-Conductivity Copper Wire for Aérial Lines, 


Glover’s Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and Underground Work. 


THOROUGHLY INSULATED ANTI-INDUCTION TELEPHONE CABLES UP TO ONE HUNDRED WIRES. 


WALTER T. GLOVER & CO., 
Glectrical Wire and Cable 
ane | SALFORD, MANCHESTER. | « 


Bridgewater Street Iron Works. 
WORKS -| Salford Electric Wire Works. ‘aren 
Springfield Lane Cable Works. 


LONDON: 10, HATTON GARDEN, E.C. 


PATENT EARTHING 


RENDERS 


HIGH-TENSION 


‘CIRCUITS 


TO CONSUMERS. 
I DRAKE & GORHAM, * | 


WROT IRON 
OR STEEL. 


GAS, STEAM,WATER, 
BOILER TUBES 
AND FITTINGS. 


STAFFOR 
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June 27, 1890.) : THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


MEASURING 
PATERSON & COOPER, 


ORIGINAL MAKERS OF THE 


ARDEW VOLTMETER, 


Read Prof. WEBER’S Report. 


‘‘ In the laboratories for alternating current work of the 
Electrotechnical part in the new Physical Institute of the 
Federal Polytechnical School at Zurich, I use twelve 
Cardew voltmeters of MM. Paterson & Cooper to measure Fi ti Ms 
potential differences between 20 and 1,250 volts. Phanix Ammeter, #4 4s. 
 « After receiving these twelve voltmeters I have made very numerous 
and exact measurements to get the differences between the indications of 
these voltmeters and the true values of the potential differences. 

“The results of ALL these measurements were VERY SATISFYING, / 


Lirich, April, 1890. «Prof. Hy F. WEBER.” 


SPECIAL TERMS TO LARGE BUYERS 
Write for Price Lists of Instruments, also Dynamos, Arc Lamps, and Electric Light Requisites. 


ADDRESS— 


<=. PATERSON & COOPER, 


POWNALL. ROAD, DALSTON, N.E. 


Telephone No. 5422. ESTABLISHED 1870. 


SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION, 1882. 


PHILLIPS BROTHERS, 
| Glectriciats, 
OFFICES AND WORKS: THE LEA TELEGRAPH WORKS, HACKNEY WICK, LONDON E. 


MANUFACTURERS OF CABLES, WIRES, &c., TO ANY SPECIFICATION. 


MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 

Gutta-Percha, India-Rubber, and Compound Wires of every description for Telephone and Electric Bell Work. 
FANCY BRAIDED WIRES OF EVERY DESCRIPTION. 

COTTON AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, &c., &e. sy, 


LAURENCE, PARIS & SCOTT, Ld., 


Glectrical Gugineers & 


aSOTHiIc WoRES, NORWICH, 
AN MANUFACTURERS OF 


Nua , Motors, and sundry other Electrical Apparatus. 


CONTINUOUS CURRENT TRANSFORMERS. 


. Patent Improved System of Laying Underground Mains. 


SCOTT’S PATENT INSTANTANEOUS FUSE, 


THE ONLY ONE THAT JS _INSTANTANEOUS IN ITS ACTION, 


‘Is made of metal unaffected by time and long continued heat, and can with perfect safety 
be run at more than half its fusing current. wn 


PARTICULARS AND PRICES ON APPLICATION. 
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Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, S. Cc. 
Works: Silvertown, Essex; Persan-Beaumont, France. . 


TELEGRAPH ENGINEERS AND MANUFACTURERS 


oF 
WIRE.— (ndia-Bubber and Gutta-Percha covered in all gauges. 


INSTRUMENTS.—“ Morse” Inkers, Single Needle, Wheatstone’s Alphabetical, Semaphore “ ” Instruments, Bells, 
Resistance Coils, Sir W. Thomson’s Testing be 


BATTERIES.—soLE MANUFACTURERS GREAT M, JEELAND, D THE COLONIES OF pas 


Helograph and other eminen is now in general we 


other kinds of Batteries also manufactured. Ebonite Cells, Carbon Plates: £e. 


INSULATORS.—Ebonite, Porcelain, Brownware, &c. 
Mawvracrunms or THe most Impzovep Arranarvs ron RAILWAY BLOCK SIGNALLING. 


SEMAPHORE REPEATERS, LIGHT” INDICATORS, AND WALKER’S “ PASSENGER AND QUARD” a 


TELEGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


TORPEDO APPARATUS. 


THE INDIA-RUBBER, GUTTA-PEROHA, AND TELEGRAPH WORKS OOMPANY (Limsted) are 
Patentees and Manufacturers of a Complete System of Torpedoes for Harbour and Ooast Defence, 


SILVERTOWN PATENT FIRING BATTERY. 
A Constant Battery for Mining and Blasting Purposes. 
OONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES. . 


MANUFACTURERS OF 


VULCANISED INDIA RUBBER. 


VALVES SHEET, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND ‘CARRIAGE MATS. 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


INDIA RUBBER and OANVAS STEAM PAOKING — ROUND, SQUARE, and SHEET. 
INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND. FABRICS: 


Hats, Helmete, W Div for Water and Air- 


EBONITE. 
Not affected by Vinegar or Hydrochloric or Acetic Acid. 


GUTTA-PERCHA. 
Tubing, Delhing, Baskets, toe Spinning, 


Works: SILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, -dneranacney 
London Office—106, CANNON STREET, E.C. 
Warehouse—100, CANNON STREET, 
WARHDHOUSHS : 


Printed by EB, KNIGHT, 18 and 19, Middle Street, E.C., and Published by the Proprietors, H. ALABASTER, GATEHOUSE & Co. at 22, Paternoster Row, London. 
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Photog | Tubes, Mouthpieces. | Sheet and Rod. 
Photographic Articles. Cells. Surgical Appliances. 
eee eee eee 70, Regent Road. BrisTo. see one eve 2, Clare Street. 
per LaVERFOOL ... 658, Castle Street. Nzwrort, Mon. 82, Dock Street. 
Guascow ... seo 20, Dixon Street. Canpir¥ Pierhead Chambers, Bute Docks. 
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